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New Panel-earving Machine, 
lhe accompanying illustration is of a new 
nel-earving machine, which is especially 
idapted for raising panels, edge molding, 


iting, carving, dovetailing, and all the 
varieties of work in this line made in church, 


ol. and other furniture factories, and in 
shops. 

Phe column is one solid casting, with am- 
floor space to insure steady running; the 
mandrel is of steel, running in self-oiling 
boxes lined with babbitt metal; the boxes 
-onnected, and raise and lower in planed 
VS. operated by foot power. 
The mandrel is driven by a patent 
friction reverse, operated from the 
front or working end of the ma- 
ne, reversing the spindle very 
ckly when necessary. 

For paneling, the extension arm 
bracket is furnished with a stud 
and thimble placed directly over 
the center of the cutter; this acts 
as «a guide for the form to rest 
avainst ; the form is tacked to the 
panel, and the cutting done from 
below, so that all chips fall away 
from the cutter, thereby enabling’ 
the do first-class, 
smooth work. 

When the machine is required 
for molding brackets, a mandrel, 


operator — to 


cutter and bearings complete are 
fastened to the extension arm, and 
driven by a straight belt. When 
the machine is required for edge 
molding, both brackets are left off 
the extension arm, and the machine 
standard — single- 
For dovetailing, 


operated as a 
spindle friezer. 
the dovetailing attachment is fitted 
to the table, and the cutter driven 
by the friction reverse in the usual 
way, so that, taking everything 
into consideration, this combined 
machine will be found one of the 
most useful 

ver made for the purpose 


and convenient ma- 


lriving pulley on friction 
ershaft makes 700 revolutions 
minute, 
The machine is built the 
Egan Company, Cincinnati, Ohi 


by 


——-_>- —-— 
In a Railroad Shop. 


sy THE Op MAN. 

I visited the main shops of the Buffalo, 
Rochester & Pittsburgh Railroad recently, 
it Rochester, N. Y., and found many things 
f interest. I always enjoy visiting shops 
ind factories alone, for the simple reason 
hat they are not in their Sunday clothes, as 

always the rule when a body of visitors 
ire expected, and one is always sure to find 
things more congenial, and can see things 
aturally, without restraint. 

Mr, Alonzo Dolbeer, the Superintendent 
f Motive Power of this system, is an old 
the American MACHINIS1 
ind his methods in 
ind details are thoroughly consistent with 
| he said 
iodern shop practice. 

The wood-working machinery, 


‘ontributor to 


vogue in his shop plans 


has ever written or regarding 


which was 


tone time inthe same room with the ma 


chine tools, has been removed to a 


building completely isolated from all others, 


new 


which Mr, Dolbeer very appropriately terms 
This 
large and roomy, being square and having 


his planing-mill. building is very 


two stories; the ground floor, having two 
tracks running through it, has the heavy 
planers, matchers and saws grouped about 
in such positions that there is no backward 
operation of the lumber from its entrance 
until it for the car 
shops as finished stuff. double 
facer in this shop was turning out boards at 


One-half of 


leaves 
One 


as raw material 
sur- 


the rate of 76 feet per minute. 


For Sale Everywhere by Newsdealers, 


from every machine in the building to the 
fuel room adjacent to the boiler room, con 
vey all shavings and saw kerf away, leaving 
the floors and machines clean. The arrange- 
ment of the boiler for supplying steam to 
the large engine driving this plant is in- 
teresting. Itis of the ordinary locomotive 
type, and is elevated about five feet above 
the floor, the leg resting on the back end of 


a brick furnace or fuel burner about twelve 


feet long, and having an opening upward 
directly under the tire box and of the same 
size. This makes a_ perfect combustion 
chamber of the original tire box of the 
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for odd 
patterns, while the other half is the pattern 


the second floor is used as 


storage 


shop, the windows of which are set very 
high on the sides, thus assuring the work- 
men a nice even light, and making a very 


The 


room is ceiled with waste matched pine and 


cool place in summer inside of this 
varnished, giving it a very clean and neat 
appearance, beside making it a very warm 
The tools usually found 
in pattern shops are here, and are well kept. 


place in winter, 
A combination saw built at these shops, de 


signed by J. C, Corbett, foreman pattern 


maker, and used here, possesses some very 
W hile the two saws are 
the 
used in unison 


admirable features, 


independent, by putting a rip-saw on 


cross-cut arbor they can be 


for paralleling lumber to advantage. Each 


saw arbor is raised or lowered by means of 


no hand-wheel in front, and the arbor travels 


inanangular are at right angles to a line 


through the counter pulleys, which are 
attached 


The 


f& very neat, 


to the opposite end of the 


table are ot 


tastetel 


machine 
iron, and make 


frame and 


appearance Pipes 


ING 
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boiler, and the long brick furnace gives 


wmple room for consuming long pieces of 
car sills and other waste materials from the 
repair shops, of which there always is a 


surfeit in all such shops, without any ex- 
it up to shorter lengths, 
the 


the fireman 


pense for sawing 


Goodly sized double fire doors at front 
end make it an easy matter for 


to handle the heavier refuse, while a small 
blower is piped so as to supply a constant 
the 


fuel room through an opening just over the 


flow of shavings when desired, from 


Under the usual conditions to be 
the 
smoke arch would be constantly red hot; 


fire doors. 


found around most railroad shops, 
by this arrangement it remains practically 
cool, showing that combustion takes place 
before it is 


afterward. 


done with its work, instead of 
This 
struction is in very Common use among the 
Michigan, alone the St. Law- 


rence River, and in the 


method of furnace con 


saw-mills in 
Canadas, where coal 
all 


and it gives universal satisfaction, 


refuse of sorts must be 


is SCUrce, and 
used 


In the machine shop I found the tools all 
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YORK, AS SECOND CLASS MATTER, 


busy, and, with but one exception, all are 
practically new and in very good condition, 
the only drawback being that there are not 
enough of them, For instance, there is only 
one tire-turning lathe on the whole system, 
and remembering that the 
one hundred and sixteen engines, the 
majority of 


company owns 
great 
Which are moguls and_ten- 
that lathe 


twenty-four hours a day the whole year 


wheelers, tire must run about 
round to keep the wheels turning on the 
rails. The tool room contains a milling ma- 
chine, small lathe, and a Brown & Sharpe 


universal erinder, and although cramped 


and crowded, it is a picture of 


neatness. Two machinists are 
busy here keeping tools in repair 
and making new ones. Some taps 
and reamers just finished were as 
perfect as any I ever saw made by 
the manufacturers of those articles: 
even to the tempering 
they would compare very favor- 
This 
is far above the average locomotive 
shop practice in regard to taps and 
reamers; as arule they are a sort 


CC hc r in 


ably with any Morse makes, 


of fatherless and motherless mon- 
strosity, hated by their user, de- 
spised by their makers, and only 
permitted through the ignorance 
of correct methods by those in 
charge. 

I saw one four-cylinder com- 
pound in the shop for general 
repairs, and, from close inspection 
of the and the 
vuides and crossheads, I thorough- 
ly satistied myself that the four- 
cylinder type of compound loco- 


valve chambers 


motive is nothing but a beautiful 
experiment, and in the end a very 


costly one. The cost of repairs is 


far in excess of saving in fuel. 
The present four-cylinder type 
varies, 

The car wheel department, 


although seemingly small, is so 
arranged as to be one part by it- 
self. The wheel press, wheel borer 
and axle lathe are so conveniently 
grouped that only four men are 
employed in loading and unloading 
all 


machinery. 


running the 
In planning for this work, the 
customary derrick or 


Wheels, and also 
traveling crane was 
omitted, and a long pit dug and track laid 
in it so as to hold three or four ears, and 
bring their floors on a level with the shop 
floor, consequently no time is lost by em- 
As 
has over 7,000 cars, it would be 


ployes wrestling with pulley blocks, 
the 
pretty hard for a more economical handling 
of work to be displayed, 


road 


The machine shop 
is driven by a Triumph compound engine, 
made in Cincinnati, It is a triple-cylinder 
affair, and has broken its crankshaft three 
times. Mr. Dolbeer was having another one 
turned up from a solid forging, so as to be 
prepared for another breakdown, I suppose. 
I don’t think it is an economical method of 
compounding, except for a new engine, 

To illustrate the wide difference of 
opinion existing in the minds of our railway 
shop managers: In these shops are two 
radial drills—one a Niles, the other a Pond: 
both are busy all the time, and are proven 
important valuable 


and Two 


other gentlemen occupying the same posi- 


machines, 



















































































































roads as the one in charge 


other 
here, only having control over vastly larger 


tions on 
shops and systems, have told the writer that 
the 


and would not have them around 


they could not see use of such tools, 
if it were 
The only philosoph 
ical explanation I could ever figure out for 
the fact that 


office, while 


possible to avoid it. 


such a variance of ideas was 
the 
this man is a practical mechanic, and knows 


two were educated in an 


from practice and actual contact what is 
The freight 


enough away 


good and what is not. car re 


pair shop, situated far from 


the other buildings to make matters safe in 
case of fire, is so peculiar in its antique con 
struction that I will not attempt to describe 
it. Within hold only 


freight cars, lies the capacity for re 


its walls, which will 
eight 
pairing and overhauling 120 cars per month, 
and ‘when it is known that ‘‘ repairs”? some 
the 


with two 


times means everything new above 
trucks, this long, narrow building, 
tracks running through it, is a veritable 
bee-hive during the busy season. The upper 
story of this shop is also utilized, and here 
all the 


senger car Cushions and seats are 


upholstering is looked after, pas 
renovated 
and made new, also the supplies necessary 
to upholstering are kept here, 

All of the various shops and buildings are 
isolated, and are also heated by steam from 
a central point, the steam being taken at its 
highest the highest 


building, 


temperature to point 
the 


carried to the tops of the steam Coils located 


necessary in and from = there 


around the sides, and drained away at the 


bottom of the coils, Examination showed 
that the top coils in every building were too 
hot to touch with the hand, while the lower 
ones were just warm; the steam is) taken 


the planing-mill en 
the 


from the exhaust of 


gine, assisted by live steam) from boiler 
previously described, and fired with waste 
wood, The practical economy exhibited in 
heating this large plant does not require ii 
diagram, and is worthy of emulation, 

This being a coal road, the black diamonds 
are only $1.25 per ton, and one might think 
economy Was being strained just a little bit, 
Mr. Dolbeer’s 


saved is a ton of coal 


but idea is, “A ton of coal 


earned,” which gives 


him a little more allowance for internal re 
pairs on his motive power, instead of trying 
to make his engines pull their trains simply 
by using paint and putty. 
a 
On the Cultivation of Inventive Capacity 
by the Solution of Constructive Prob- 
lems. 
By LercesteR ALLEN 
I shall 


the remaining solutions of the problem given 


be able in this article to include all 
out in the issue of July 28th. Among the 
that all the 
conditions and restrictions of the problem, 


numerous solutions have met 


there have been also quite a number that 


could not be accepted us strictly correct 
Had it not been that it would have estab 
lished a precedent for inaccurate work, | 
should have been tempted to have pub 


lished some of these abortive attempts, be 
cause they 
albeit 


were so ingenious and mechan 
the 
They indicate on the part of those 


ical, not meeting conditions 
named. 
who contributed them, either inattention in 


reading the statement of the problem, or an 


idea that rigid adherence would not be ex 
acted, 

This last idea is a mistake often made by 
young mechanics, draftsmen and engineers 


in the practical business of the shop, the 
drawing room, and the field. ** This is not 
exactly what the old man required ” (mean 
ing the foreman, the superintendent or the 
chief of the surveying party), ** but IT guess 
it will do just as well,” isa mental soliloquy 
that has earned many such a smart fellow a 
sharp rap upon the knuckles of his vanity. 
Superintendents, foremen, and chiefs of en 
gineering corps are not wont to be patient 
heedless departures 
The 


any young man can have in entering upon 


with either willful or 


from explicit directions, best advice 


the duties of active service is to follow di 
rections implicitly, unless impossible to be 


followed, and to be very careful not to chal 
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lenge orders as impossible to execute unless 
convincing evidence of the im 
His 
better if he modestly 


armed with 


possibility. chances will be much 
confesses his inability 
to see Clearly how the thing required can be 
words of 
diffi 
It may happen, also, that in the at 


done. In most such cases a few 


explanation will clear away fancied 


culties, 
tempt to explain, the superior who gave the 
orders will find that he has required some 
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sential requirement. Ino such a case the 
subordinate will be fortunate if he has not 
used the word ** dmpossible” but has let 
“the old man” find it out himself. Proba 
bly the oversight will not be acknowledged, 
though there are still some men left in the 
world who are honest and frank enough to 
admit their own errors. The young man 


who has been ‘* wise as a serpent” will get 
credit for his wisdom, as well as his ability 
to ‘Sspot”™ weak points all the same, and 
the 


way ‘the boss” lets himself down easily, 


will probably be secretly amused by 


With, in substance, ‘| guess T won't) bother 
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that he recog 


nizes them as other than entirely new, and 


without the least indication 
that he will proceed to execute them with 
So shall 


advancement be brighter than those of his less 


skill and dispatch. his chances for 
adroit competitors. 

A solution which, if my memory does not 
betray me, introduces a mechanical feature 
not shown in other solution offered to 
the problem of July 28, has been sent in by 
Mr. Charles P. Smith, of Lynn, Mass. It is 
Figs. land 2, Fig. 1 being a 
front elevation, and Fig. 2a plan. The dis- 
tinctive feature of the device is the employ 


any 


illustrated in 


ment of ascrew movement for raising and 
The figures do not show 
the 


the ordinary 


lowering the hub. 
for 
bearings being indicated by 


framework supporting bearings, 
conventional cross. 

The hub @ is splined to the shaft 4, and it 
rests on the sleeve d, which is raised and 
lowered alternately by the screws e and f, ¢ 
being threaded right-handed, while f is a 
left-handed screw, and both having the same 
pitch, 

These screws are operated first in one di- 
rection and then—after a period of rest—in 
the reverse direction by the gear wheels g 
and # keyed to the screws and respectively 
intermeshing with the gears ¢ and j keyed to 
the shafts A and 2, the manner in which their 
motion is reversed being explained below. 

At the upper parts of the shafts 4 and / 
are keyed to them the gears mand nv; and 
to the upper part of a shaft o placed directly 
rear of the shaft 
shown only in plan, Fig. 2, 


in the b, and therefore 
is keyed another 
rear p. 


The 
horizontal 


gears m, mand pare all in the same 
plane as the seemental gear 4q, 
Which meshes with them successively, each 
turning a part of a revolution, less than a 
quarter turn in this instance, to meet the re 
quirements of the problem, but which may 
distance, ac 


The 


gear g is keyed to the shaft 7, to which also, 


be made to turn any desired 


cording to the number of teeth in gq. 


at the upper end, are keyed the fast and 
loose pulleys s 8. 
On the 


shaft 0, at oa the 


vear p, is keyed a gear ¢ that intermeshes 


distance below 
with the gear wv keyed to the upper part of 
the splined shaft 6 that turns the hub. 

The gears g and on the screws e and f 
also intermesh with each other, although, as 
shown in the plan, only circles on which 
the teeth 
might appear to be independent of 


stand are indicated, and they 
each 
other. 


Now, suppose the fast pulley s to be turn 


/ -) 
) 


Fig. 5. 
+) >» 
le 

Fig. 
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— 
Fig.i 
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Fiy. 3. an ee 
awbout explaining that to you, as IT have ing inthe direction of the arrow marked 
thought of a better plan, anyway.” Where- upon it; the directions in which all the 


tactful 
receive a sketch to chaborate, or 


upon, in a little while, our young 


friend will 


orders to execute, which he will, perhaps, 
recognize as exactly what he had at. first, 
minus the impracticable feature. I trust 


that, having so far shown himself adroit in 


dealing with a weakness of human nature 


that even creat 


the 


men sometimes display, he 


will take revised sketches or orders 


other wheels will turn will then be as indi 


cated by the arrows. The screws eand f 
being geared together will turn in opposite 
but while the 
other is left threaded, both will act together 


directions, being one right 


in lifting or lowering the sleeve e on which 
the huba@ is supported. The gear g being 
segmental will operate the gears p, mand x 
alternately, a period of rest occurring for all 


SF that 
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these last-named gears between each rota 
tion. The screws, when the segmental gear 


q meshes with m, will act together to lower 
when the 
n they will act to lift it, and with it the hub 
that has previously slipped down on the 


the sleeve, and gear g acts upon 


shaft 6 as the sleeve was lowered. 

Ina former article I have pointed out the 
objections to mutilated or segmental gears, 
which hold good whenever the motions of 
the parts are not limited by positive stops 
for lifting and lowering, 
as shown by Mr. Smith, is an excellent way 


The use of screws 


of effecting the object ina case where the 
hub of 
weight are required to move up and down 
through a 


and its attachments being great 


only small distance, and with 
very moderate velocity. 
Figs. 3, 4, 5, 6 


side elevation and 


and 7 are respectively a 
details of a solution com 
municated by Mr. W. E. Clark, of Mon 
mouth, Ill. Mr. Clark has made his sketches 
as though the problem required that the 
horizontal movement of the hub should be 
through the entire revolution; 
but he explains, as will be seen, that the 


one-fourth 


parts effecting this movement may be made 
to effect 
greater than this. 


rotation through any are less or 


In Fig. 3 a@ isa frame that supports all 
the working parts, and 6 is the hub splined 
To the is attached the 
yoke d, having at the top the ball-and-socket 

To 
the upper end of the shaft ¢ is fitted a sleeve 


to the shaft e. hub 


joint eto which the link q is connected. 
turns inthe boss g, and above the 


disk A also fitted to the 
voke d slides up and down 


boss isa notched 
shaft. The 
freely through the sleeve f and disk h, car 
with it the hub, the latter also sliding 
vertically on the shaft. 


rving 


Atdisasliding pawl (shown in detail in 
Fig. 7) that successively engages the notches 
and positively limits each horizontal rotative 
the disk 


movement of n (shown in detail in 


Fie. 4). 
The friction wheel & (shown in detail in 
Fie. 6) is attached to the shaft 7 of the crank 


7 Directly above it is the friction wheel x 
carried by the shaft oe. On the extremity ot 
the shaft @ is keyed the crank disk p that 
the link g. The latter has a ball 
at the fitted to the sock 


operates 
bearing lower end 
et é. 

At dis another sliding pawl that engages 
in the slots in the 


rr, shown face view of 


the wheel » in Fig. 5, and which locks this 
disk to hold the hub either in lower or uppei 
On the whee] 
hasan inclined plane sur 
Fig. 6. 


the wheel & is fitted with rubber to increase 


position, as the case may be, 
s that 
shown in 


kis a lug 
face, The perimeter ot 
its friction, Each of the pawls ¢ has a pro 
jecting lug, as shown im Fig. 3, 
7 at ¢. 


and in Fig. 


In operation, when the crank is turned, 
the the lug ¢, and the 
pawl ¢ out of the notch in the disk which it 


luge « strikes forces 
has engaged, just before the friction edge of 
the wheel & 
disk A, to 


reaches and 


the 


presses upon the 
latter. Similarly the 
lug s strikes the lug ¢ on the pawl @’ just be 


rotate 


fore the period of lowering the hub, and also 
just prior to its elevation, in either case just 
before the friction wheel & comes in contact 


with the wheel x. The wheel 2 has the 
sume radius as the wheel &, but is not cut 
away like the latter. 

The operation of this mechanism is 
meagerly described by Mr. Clark, but it ap 
pears tome that it must give a horizontal 
rotative movement to the hub in the lower 


position, 

Thus, 
lift the 
pawl ¢, then passes on down toward the 


the wheel &, first acting upon n to 
hub and lock it by means of the 


disk /, the hub meanwhile remaining at rest 
in the upper position. 
locking the disk 4, the wheel & next gives 
the hub its rotative movement in the upper 


On reaching and un 


position, then being disengaged from h it 
the 
to the first position, where it re 


next unlocks wheel x, turns the latter, 
lowers it 
mains at rest till the wheel & again reaches, 
disk , thus giving 
in the 
If Lamright in this analysis of 


movement, the 


unlocks and turns the 
the hub 
position, 


the 


arotative movement lower 


solution is redundant 
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riving a motion not called for, and therefore 
If I am wrong, I 
hall hope to be set right by Mr. Clark. I 
nust here repeat the objection to friction 
wheels, viz., their liability to lost motion, 
hich, I 
ovement of this kind. 

Mr. G. W. Phillips, of Providence, R. I., 
ends in what is probably a correct solution, 


presumably restricted. 


think, would cause trouble in a 


ut his explanation and drawing do not al 
wether correspond in the letters of refer 
nee. The drawing, executed in very light 
enciling on dark yellow paper, is so difficult 
» follow in connection with the description, 
hat, much to my regret, I am forced to 
ibandon the intention to reproduce it. 
Readers will remember a very simple and 
mechanical solution contributed by Mr. Al 
bert D. Colburn, of New Haven, Conn. 
This gentleman has also contributed another 
solution, shown ina very rough sketch, by 
which a single lever, actuated alternately 
first in a vertical direction and next 
horizontal direction, effect first the elevation 
of the hub, next the period of rest, next the 


in a 


horizontal rotative movement with a posi 
tive stop, next the lowering of the hub, fol 
lowed by a period of rest, this, the required 
eycle of movements, being repeated indefi 
nitely by the rotation of a single cam with a 
rroove in the perimeter, the fulerum of the 
lever being a universal joint. The end of 
the lever that operates the hub is attached 
to the hub by a ball joint in a collar fitted to 
the hub in such manner as to permit a hori 
ontal 
this collar carries a pawl that engages in 
notches in the hub to rotate the latter, as re 
The details of this excellent 
tion are so imperfectly shown that, though 
| felt very desirous to illustrate the device, 


rotative movement onthe hub; and 


quired, solu 


| could not feel justified in taking the time 


necessary to completely work them out. 
The device is unique; nothing like it has 
heen sent in by any other contributor. 

[ have received a letter, under date of No- 
Mr. Walter 


who, it will be 


vember 18, from Gribben, of 
Brooklyn, N. Y., 


bered, has previously contributed an excel- 


remem- 


lent solution and analysis of the motions 


possible in the use of his device. In his 
that in Mr. Neate’s solution 


hoth myself and Mr. Neate seem to think 


letter he states 


the stops limiting and rendering positive his 
ratchet motion are new; and he adduces ex 
unples of an old) form of such a stop, to- 
vether with some modifications used in his 
own practice, to show that such a device is 
old, although he that 
seen it in the precise form shown by Mr. 
Neate. 

In discussing 


did 


that a stop device fora ratchet movement 


admits he has never 


Mr. Neate’s 
be understood 


this feature of 


solution, I not mean to 


was new per se. LTonly meant that it was 
Mr. Neate, and I 


ventleman himself did not mean 


new in the form shown by 
hink that 
to Claim anything more than this. 

Mr. Gribben also points out a discrepancy 

tween the drawing and the description of 
Mr. Neate’s solution. I quote his criticism: 

The text says the stops Rare attached 
the frame /7, 
event the rotation of the ratchet entirely. 
be attached to 


he part carrying the pawl, and this appears 


If that were so, they would 


lo be effective they should 
be the way they are shown in the cut.” 

It is quite within the limits of possibility 
that the defeet pointed out by Mr. Gribben 
Mr. Neate, but 
in the preparation of the text 


lid not originate with Wis 
in oversight 
Having returned the original 
to the editor of 


CHINIST, I 


for the press. 


papers the AMERICAN MA 


cannot now determine whether 
the slip should be charged to my account or 
hot 

the triangular movement 
problem has come to hand in the shape of 


Mr. J. K. 


Love, of Waterbury, Conn., which is so 


A reminder of 
another solution, contributed by 


unique in character that I shall accept his 
apology for its late appearance, and present 
it herewith in Figs. 8, 9, 10 and 11. 

Of this solution Mr. Love 
date of October 31: 

‘‘It may bea little late in the season for 


writes, under 


sending in solutions of the triangular move 
ment problem, but as this one is unlike any 
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that has been shown, and therefore no in 
fringement, I thought I 
Although I think you will easily understand 


would send it in 


this movement by referring to the drawing, 
I will write a few words of explanation. 
The 
number of moving parts exclusive of the 
needle and _ its 
four, which is the 
are three T shaped slides, aa’ a 
of which 


‘Fig. 8 isa plan of the apparatus. 


triangular) support are 

limit, I believe There 
, the duty 
is to move the needle-block in the 
This is 
plished by means of the cam 8. 
divided 


required triangular path. accom 
This cam is 
the 
position of parts shown in Fig. 8 we will 


into three equal parts. In 


suppose the cam to be moving in the direc 


tion of the arrow. Then during the first 
third of revolution the slide a@ will move 


backward, slide a’ will rest, while slide «a 
will move forward with a speed equal to 
that of a, thus causing the needle block to 
the right-hand the tri 
When it has reached the corner the 
cam will then be 


move along side of 
angle. 


in position to move slide 


en] 
oie y 








EE Te 
‘Fig.10 = Fig.11 
Y p : ae Zz 
oz | 





Fiy.9 


- 


American 





Machinist 


a forward, a” backward, while @' will rest 
This will complete two-thirds of a revolu- 
tion, and the block will have moved along 
the front to the left-hand corner, 
During the last third of of the 
cam slides @ and a’ will be in motion, and a 
The block will then have moved 
left-hand of the 


the position it occupies in the drawing, thus 


lower 
revolution 
will rest. 
along the side triangle to 
These movements 
To 
the slides from interfering in) passing each 
other, they something like 
Fig. 9 


The triangular 


completing the circuit. 
are all uniform and positive. prevent 
may be made 
What is shown in Figs. 9, 10 and 11. 
online A B. 


frame may be secured to the pedestal in any 


is a section 


desirable manner, while the cam = is allowed 


to revolve freely between them.” 
Mr. Love’s explanation and drawings are 
so Clear that I think no one will fail to com 


prehend them, The so late arrival of such 


th evood solution proves that these problems 
thought long 


are interesting subjects of 


after they have apparently been dismissed 


from consideration, 





+> 
Natural Governing of 
ing Steam Pumps 


The Direct-act 


By DAavip GUELBAUM., 
Suppose now a normal direct-acting steam 
the 
formula (1), all its parts inclosed between 


satisfies condition indicated in 


pump 


the two air vessels will then form together 


one solid moving body. The next question 
to be decided is, What will be the velocity 
of this body, or the mean working velocity 
Which law is this 


The 


that the mean working velocity of a normal 


of the piston, and by 
velocity governed ? analysis shows 
direct-acting steam pump is the greater the 
longer the piston stroke; the less the total 
the greater the 
total forcing height, including also frictional 


weight of the moving parts; 


resistance; the larger the steam expansion, 
and the higher the original steam pressure. 
The relation between the above quantities is 
determined by the following formule: 

S 2 Vy 


: i 2 
ay ; 
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Where S = the length of the piston stroke 
= the mean working piston ve 
locity 


Hand LZ have the same meaning as 
riven above, 

g acceleration due 
32.2 feet 

K is ra 
pendent ot 


to gravity 
= ¥.5 meter. 
coefficient: perfectly inde 
the the 
pump or steam eylinder, and determined 


any of dimensions of 


exclusively—like an 


the 


indicator diagram—by 


mode of working of the steam, 7. ¢., if 
depends only of the original steam pressure, 


on the degree of steam expansion, and on 


the pressure on the exhaust side of the 
piston; A’ is decreasing with increase of the 
steam expansion, and with increase of the 


original steam pressure. Actually A repre 
sents a reciprocal of the mean value of the 
surplus of work done by the steam power 
over the work of the resistances at success 
ive points of the stroke, referred to 


unit of the volume of one piston stroke dis 


one 


placement. Therefore, in When the 


Cases 


steam is worked at uniform = pressure, this 


surplus can be kept as small as desired, and 
consequently A’ will have a high value; 
contrary, in case of large steam expansion 
the 


over the work of the resistances at 


the surplus of work of steam 
the 


cessive points of stroke will be comparatively 


power 
suc 
very will be 


high, consequently AY very 


small, The numerical value of A’ for any 
particular case can be computed pretty nearly 
by calculation from certain formuke, or from 
the 
cylinder at the required working conditions. 


an indicator diagram taken from steam 
The formula for calculating the value of A 
is very complicated, and therefore will not 
be given here. This rather long explanation 
of the meaning of AT was necessary for the 
correct understanding of formula (2), which 
the 
velocity for any given working conditions 


enables us to determine mean piston 

The above formule (1) and (2) will enable 
us to answer the questions set forth at be 
The 


make 


ginning of the article. two principal 


conditions necessary to any direct- 
acting steam pump a practical working ma 
chine are, first, a safe movement, and see 
one, an ascertained practicable mean work 
ing velocity The above two formule are 
based on these conditions; moreover, all the 
component parts of the pumping plant, from 
the suction air chamber up to the discharge 
air chamber, as well as the mode of working 
the all 


formuke, which contain 


steam ure represented in these 
all the possible di 


mensions of the water and steam cylinders, 


and their connections, so that the influence 
of each item of the plant upon the motion 
of the pump can be read from them, and 
enable us to answer the first of the three 


questions, namely, What are the real laws 


of motion of a direct-acting steam pump ? 


These laws can now be ascertained, and the 
influence of every part and dimension of the 
water and steam cylinder with their con 
nections, as well as the 
the the 


working velocity of the pump is known, 


mode of working 


steam, upon safe movement and 


and can now be predetermined, 
The Are the 


difliculties met with in practice in the work 


second question, namely 


ing of direct-acting steam pumps due to 
the nature of the required motion? must be 
answered negatively, because it is evident 
thiat 


direct-acting pumping plant can always be 


the many different parts of a normal 
so proportioned as to satisfy the two prin 
cipal working conditions, as expressed in 
Therefore, if trouble 
this 


does 


formuke (1) and (2). 


arises in the working of machine, it is 


not because its nature not admit a 
better motion, but because in the designing 
or erecting of the pumping plant the funda- 
mental laws of motion of this machine were 
left 


plied with, under the supposition, of course, 


out of view, and have not been com 


that the mechanical details of this machine 
have been worked out correctly. 

The third of the three questions, namely: 
Is the present adopted complicated method 
of governing high-duty direct-acting steam 
pumps the only possible one? must be an- 
swered relatively to the required working 
conditions. 
lowing: 


By this I mean to say the fol- 






In avery high-duty pump, 7. « 
worked 


ia pump 


with very high steam expansion, 
say 8-10 times of the original steam volume, 
the mean value of the surplus of the work 
performed by the steam at successive points 
during the piston stroke, over the work of 


the resistances during the same path, will be 


comparatively very great, and, therefore, 
coeflicient AU in formula (2) will be very 
small, as explained above. On aceount of 


this, according to the same formula (2), the 
value of the mean working velocity » would 
become very high; to lower it to its practical 
limit the total weight Z of the moving parts 
would have to be inereased as much as to 
reduce the velocity ¢ to a reasonable value, 
as follows from formula (2). This ean be 
attained by increasing the distance between 
the discharge air vessel and the pump, @. é., 
by increasing the length of the water col 
umn 7, connected the pump 
this (1), 


which expresses the condition of safe move 


closely to 


piston. But in case, in formula 


ment, the ratio / 


0 


would decrease, its limit 


value being nearly 1, and together with it 
the degree of safety would also be diminished. 


To compensate this, we may increase the ratio 
ay ° . . 
ay but the cross-section of the discharge 


pipe le is not being made in practice larger 
than the pump piston area (A"'); therefore, 


the value of ratio ($3) is also limited, its 
maximum value being 1. Therefore, to 
reduce the piston velocity without affecting 
the the 
high-duty to satisfy at 
both formule (2) and (1), the only thing to 


safe) movement, in case of avery 


pump, ¢@. ¢ once 
be done is to decrease the value of p, that is, 
part of the 


can 


to relieve the steam piston of a 
This 


compensator, ¢. e., Dy 


be done 
the 
duction of some contracting body, because 


original steam pressure, 


only by a intro 


With large steam expansion the original 
steam pressure must necessarily be high, 
and cannot be directly reduced. Formula 


(2) shows also another way for satisfying 


both equations at onee, besides relieving 


the pressure pon the steam piston, namely, 
by increasing directly the total weight 1 of 


the moving parts without increasing the 
leneth 2, of the forcing water column con 
nected with the pump piston, so that the 
; er , 
value of the ratio would increase, and, 
0 
therefore, also the safe movement would 
increase; of course, this likewise means the 


introduction of a compensator, only in the 
Thus 


wnswer to 


moving weight. for 
full the 
they indicate clearly 


form of some 


muke (1) and (2) give 
third question, @. « 
the extreme circumstances when a direct 
acting steam pump cannot be governed by 
natural means, and the introduction of some 
artificial Compensator becomes necessary. 

In the above discussions Thad chiefly in 
view to point certain questions which proba- 
bly have presented themselves to many other 
engineers, and to show the possibility and 


means for a clear scientifi¢e answer to these 


questions. But I believe it to be best to 
leave it to the intelligence of the engineer to 
investignute the above formulated laws of 


motion of direct-acting steam pumps and to 
determine the influence of the different parts 
of the plant upon the working of the pump 
for different cases in practice. I desire here 
to point Out only one feature of the modern 
practice in the construction of direct-acting 
steam pumps. As mentioned in the intro 
duction of this article, in existing direct-act- 
ing steam pumps of average dimensions 

not high-duty pumps—steam of low pressure 
only is being used; the piston stroke is be- 
ing made very short—less than the diameter 
of the steam cylinder and rarely exceeding 
10 inches—and the mean working velocity of 
between 10 and 
20 inches per second only, while in average 


the piston is kept very slow 


steam engines the stroke is always greater 
than the diameter, and the average velocity 
amounts from 80 to 200 inches per second. 
The low-pressure steam used in direct-acting 


steam pumps may be accounted for as in- 


creasing the degree of safe movement, as 


indicated by formula (1), while the shortness 
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of stroke may be considered as a conse- 
quence of the desire to keep the piston ve- 
locity slow, because, according to formula (2), 
the piston velocity ¢ increases with the in- 
The 


reason for keeping the velocity so small may 


crease of the length of the stroke 8. 
lay in the desire to reduce the friction, to 
have a quiet passage of the water through 
the suction and discharge valves, and, in 
general, to secure a safe and steady working 
of the pump. With regard to friction there 
are three different kinds of it in pumps 

friction of the water in the mains, friction at 
the passage of the water through the valves, 
and friction of the pistons in the steam and 


pump cylinders. Now, the friction in the 


mains has nothing to do with the speed of 


the piston. It depends solely on the size of 
the mains, which is usually being determined 
with regard to the prime cost of the plant, 
the expected revenue from the concern, and 
the working expenses as influenced by fric 
Likewise the friction 


through the valve passages depends on the 


tion in the pipes. 


size of the valve openings only, which are 
usually made to suit the size of the mains. 
The friction in the steam and pump cylin 
ders may, indeed, be influenced to a certain 
umount by the speed ; but taking in consid 
eration that by decreasing the piston velocity 
the piston stroke must necessarily be made 
very short, and, consequently, the losses 
of steam caused by the clearances in the 
steam cylinder and by communication of the 
steam cylinder with the atmospheric air or 
condenser at each end of the stroke will also 
increase, it remains still a question whether 
any steam economy is really obtained by 
constructing direct-acting steam pumps with 
very slow working velocities. 

Concerning the decreasing of the piston 
velocity for the general safe movement of 
the pump, I must say that the condition of 
safe working of a direct-acting steam pump 
with regard to the pumped water, that is to 
say, to secure a full water displacement of 
the piston stroke without slip and blow, is 
strictly determined by formula (1); that, as 
shown above, this degree of safety depends 
on many different quantities besides the pis- 
ton velocity, and will be different for each 
particular case in practice. The safest way 
in each case would be to verify directly the 
ratios of the different dimensions of the whole 
pumping plant by means of formula (1), and 
if a suflicient degree of safety will be indi- 
cated by this formula, then I do not see any 
reason for reducing the piston velocity from 
a point of view of working safety. 

The wearing out of the solid moving parts 
certainly depends directly on the piston ve 
locity. But this should be no more a special 
feature of a direct-acting steam pump than 
of an ordinary steam engine or any other ma 
chine. The foregoing considerations relating 
to the reasonable mean working piston veloci- 
ty for average direct-acting steam pumps, 
and the sizes of the pump for a required ca- 
pacity, may still be interesting from another 
point of view. Iam not aware of the exist 
ence in the market of a direct-acting steam 
pump of average dimensions provided with 
a cut-off mechanism—high-duty pumps with 
compensators excepted, To me it seems an 
easy task to cut off the steam in a simple 
way in a direct-acting steam pump of any 
construction, and certainly it is not for lack 
of a cut-off device that all direct-acting steam 
pumps of average dimensions are being con 
structed without it. The for this 
strange omission in the practical develop 


reason 


ment of direct-acting steam pumps must be 
looked for in the real laws of their motion as 
If for 
mula (2) is applied to any average direct-act 


expressed in the formule (1) and (2). 


ing steam pump provided with air vessels 
and the mean working velocity v determined 
on the assumption of the existence of a cut 
off cutting off steam at, say, 4 or } of the 
stroke, it will be found that the mean piston 
velocity would amount to 8 or 10 feet per 
second, while in the present practice the pis 
ton velocity is only about 14 feet per second. 
Here lies the reason for the existing practical 
impossibility to make a direct-acting steam 


pump work with a cheap arrangement for 


steam expansion, as in ordinary steam en 


gines. But the same formula (2) shows that 
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by increasing the total weight 7 of the mov- 
ing parts the piston velocity v is decreasing. 
In case, therefore, of a long forcing main, Z 
can be increased as much as desired by simply 
placing the discharge air chamber further from 
the pump, and thus retain the piston velocity 
» at its original value of, say, 14 feet per 
second, The necessary distance of the dis- 
charge air chamber from the pump, as deter- 
mined from formula (2), would be, for this 
case, about 300-400 feet. If, instead of 14 
feet, a velocity of, say, 3 feet would be al- 
lowed, then, as Z decreases at the rate of the 
square of the velocity, the necessary distance 
between air chamber and pump would be 4 
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difficulty would arise in controlling the air 
chamber, which is placed out of reach of the 
attendant, without an arrangement for con- 
trolling it; but there is no difficulty in de- 
signing such a device. In conclusion it may 
be said that it is not difficulties like the fore- 
going that stood so long in the way of pump 
builders to place in the market a simple and 
economical pump, but rather the complicated 
nature of this machine, which was never duly 
investigated. 
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A New Multiple-speed Countershaft. 
With illustrations of a 
new 


this we present 
countershaft, 
which is designed 
especially for use in 
with 
grinding machinery, 


connection 


and to give the prop- 
er speed to any diam- 
eter of wheel which 
may be used. 

It will be noticed 
that there are 
shafts supported by 
the 
lower one of 


two 


hangers, the 
these 
supported in 
boxes in the 
The up- 
however, 


being 
fixed 
usual way. 
per shaft, 
is supported in boxes 
fixed in 
the hinged frame A, 
which is pivoted at 
B, and has an arm 
extending out in front, to which the rod 
C is attached, the lower end of this rod 
being attached to the shipper rod D in the 
manner shown, the whole forming a tri- 


which are 


angle or truss, which gives control of the 
pivoted frame A. The shipper rod D can 
be turned upon its axis, and its upper end is 
threaded as shown, and bears against the 
friction pawl #, which by this means can 
be forced against the fixed are F'in such a 
way as to hold the pivoted frame in any 
desired position, Fig. 2 showing it in about 
the usual position occupied when working, 
and Fig. 3 the position when the two cone 
pulleys are separated as much as possible, 
to facilitate changing the friction belt from 
one step of the pulley to another. This 
friction belt is a piece of ordinary leather 
belting, cemented, and is found to transmit 
the power perfectly. The pulleys at the 
ends of the two shafts on which the driving 
and driven belts run, may, of course, be of 





A New MULTIPLE-SPEED COUNTERSHAFT. 


times less, ¢. e., about 100 feet only. This 
consideration shows the importance of the 
admissible piston velocity in direct-a¢cting 
steam pumps. But, even in the case of a 
forcing water column of 400 or 500 feet long, 
its motion can still be made as safe as that of 
a solid body, without danger of a water blow 
or slip, by simply complying with the con- 
dition of safety as expressed in formula (1) 
Therefore, in principle, the nature of the 
motion of a direct-acting steam pump admits 
its working in the same economical way as 


an ordinary steam engine with cut-off. A 


any desired size or proportion to each other. 
Something over a year’s trial of this shaft 
in the shops of its makers, the Norton 
Emery Wheel Co., of Worcester, Mass., has 
shown it to be entirely practicable and well 
suited to the which it 
designed. 


purpose for Was 


SS eee 

Those of our readers who have followed 
our descriptions of the various heavy tools 
and appliances put into the Washington gun 
shop know that thisestablishment is equipped 


for making guns up to 16” bore, but so far 


Frsrvary 2, 1893 

the heaviest gun made has been 13”. Thi 
construction of a 16” gun strong] 
recommended by Com. Folger, who believ: 
that the sources of trouble which have be 
encountered in England with guns of thi 
size can be avoided. 
5114” long; 64’ greatest outside diameter 
would weigh 246,400 pounds, and woul 
throw a projectile weighing one ton to a dis 
tance of 


was 


Such a gun would by 


16 miles, using 1,000 pounds o 
brown prismatic powder. At a distance « 
1,500 yards this projectile would be expect 
to penetrate steel armor 16” thick. It is est 
mated that the gun would cost $120,000, ea 
projectile $800, and the powder for a charg 
$300. j 

= fe 
Traveling Cranes and Runways—World’s 
Columbian Exposition. 


Now that the buildings are completed, th 
question of rapid and convenient installa 
tion of exhibits is the one great problem : 
the fair. In all the larger buildings, ex 
cepting Machinery Hall, installation track 
will run through one or more of the mai 
aleys of the building; thus the exhibits ca: 
be taken quite near to their proper section 
In Machinery Hall the installation track 
will only enter the extreme west end of th 
annex, where they will run under thre: 
large traveling cranes, which travel the e1 
tire length of the building. By these cran 
most all of the exhibits can be 
actly—without the 
roller. 

A contract was made with the 


located ex 
touch of crowbar o1 
four fol 
lowing companies, associated as one party 
for this particular contract: Edgemoor 
Bridge Works, Wilmington, Del.; Yale & 
Towne Co., Stamford, Conn.; Wm. Sellers 
& Co., Philadelphia, and Morgan Engineer 
ing Co., Alliance, Ohio, by which the first 
company was to furnish the runways, and 
each of the last three a crane. 

These cranes are of twenty tons capacity 
each having two trolleys of ten tons capac 
ity each. They are of 75 feet span, and 
their runways are each about 1,300 feet, or 
nearly a quarter of a mile long. They are 
operated entirely by electric motors, elec 
tricity being had from trolley wires sup 
ported along the runways. 

The runways have been in place for some 
months. They are built of iron plate gird 
ers of about 25-feet span, supported upon 
steel A-shaped posts. Over the power plant 
the girders are of 50- feet span, are sup 
ported upon steel columns of small rect 
angular section, and are braced horizontally 
from the main roof arches of the building. 
Each runway is located, centrally, down 
one of the three 
Hall, 


lines to the installation tracks in the annex. 


rows of arches in Ma 


chinery and extends in the same 


They are capped by 60-pound steel rails, 
the tops of which are 21 feet 3 inches above 
the floor, 

The posts have been planned to support 
the line shafting at a height of 15 feet above 
the floor, and the 25-foot girders each two 
hangers, approximately one-third of their 
Span apart. 

This shafting will supply power to ex- 
hibitors in all parts of the Machinery Hall 
and annex, 

The runways are calculated for a load of 
86,000 pounds at each end of crane, and a 
horizontal pull of 2,000 pounds at shafting 
box of each hanger, with a maximum fiber 
stress of 20,000 pounds, 

The Morgan, and Yale & 
are in place, and the Sellers is well under 
way. 


Towne cranes 


After the first of May, when installation 
work is completed, these cranes will be 
used for a rather unusual class of work. 
They floored over and furnished 
with seats, railings and gates, and used for 


will be 


carrying passengers at the break-neck speed 
of 300 feet a minute—fully 200 feet slower 
than used in installation work, 
From these platforms, which will be fully 
30 teet above the 


can be had of the entire exhibit. 


may be 


floor, an excellent view 
and a 
partial idea gained of the field covered in 
the great realm of machinery. 

Jackson Park, Jan. 19, 1893. 
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Tools for Brass Work. 
By Frep H. Couvin. 


lhe tools to be described in this paperare 
uit are Commonly known as ‘‘ necking” 
but before going further with this 
subject it will be best to still further specify 
their use. To those unaccustomed to the 
diferent operations in the brass shop, it 
might seem as though any tool designatedas 
a ‘brass tool” ought to be suitable for any 
kind of brass work on the same machine; 


t Ss 
’ 


but in reality there is as sharp a line drawn 
between large turret work and 
small turret work, as iron and 
brass. In the small turret, where the speed 


tools for 
between 
is high, it is possible to use tools with so lit- 
tle guidance that in 
ret these same tools would be useless. <At 


a large slow speed tur- 


high speed it is possible to use mills on long 
spindles (#. e., the work may be long, slen- 
der spindles) which, if attempted on slow 
speed on heavy work, or even on the same 
work, would throw the work out of true if 
not out of the chuck.- So in describing tools 
for turret work it is necessary to distinguish 
between the work and the speeds. 

At high speeds it seems as though the 
work had no time to jump out of place be- 
fore it was around again to be knocked in 
place by another part of the cutter, but in 
slow speed this is not the case. Now to our 
necking tools. 

When we wish to screw a cover (as in an 
oil or grease cup shown at a in Fig. 1) down 
snug to the body of the cup, it is necessary 
to undercut the thread of the cap, or else 
cut out a thread or two in the body; the 
former is the better practice and is usually 
done. 

On small work at high speed this is a sim- 
ple task, for all that is necessary is a small 
tool similar in shape to the point of the Fox 
lathe back head tool, and so arranged as to 
be readily thrown in and out by a small le 
ver or otherwise. 

Then, after milling the cap for the thread, the 
necking tool cuts out the recess or neck, and 
the die finishes the job, havinga place to break 
through without striking the back of the 
cap. For this kind of work no guide for 
the work is necessary; the tool just digs in, 
the chips fly and that is all, but when we 
try this on heavy slow speed work the result 
is different. 
as before—but the chipsdon’t tly and that isn’t 
all, for the work hangs on the tool, and in- 
stead of the chips tlying the work is jammed 
out of the chuck and plays havoc generally. 
It was to avoid this that the 
described were designed, and their design is 


The tool digs in—just the same 


tools to be 
au growth of several months—not of steady 
work, however, but the designs of different 
parties made from time to time, and from 
which the tools now in use were 
That the work must be guided was a fore 
gone conclusion, and with that end in view, 
und with but two available ways of doing 
this (either by interior or exterior guides), 


selected. 


the designs were made. 

We have not fully decided as yet upon 
which guide we shall ultimately use, though 
at present we are using the exterior guide, 
or, more properly, the guide is interior, but 
vuides the exterior of the work. 

The holders of all the tools are 
the turret direct, and 
“wing” tools, and in this wing 


made to fit 
Classed as 
lies all the 
so Called, which 


can be 
mechanism, if it can be 
performs the work. The first design, shown 
in Fig. 2, was simply the regular wing tool 
with a planed slot, asshown in the end view 
of the wing A, the cutter being shown in 
section, the clip D in place held by the cap 
screw, and the threaded 7’ for the 
screw which moves the cutter in and out. 
The top view of the tool does not show the 
clip in place, but shows the cutter (and 
the screw 7’ in place and the handle for oper- 
ating it, the handle being of the flat type, 


hole 


for economy of space. 

The clamp X simply holds the cutter, and 
is moved by the screw as shown, moving the 
cutter simultaneously. Instead of a separate 
stop, the cutter is adjusted in the clamp so 
as to bottom the clamp on the end of the 
wing when the cutter has cut deep enough. 
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This is a simple design, the slot being 
planed to a commercial size so as to make 
the cutters at the least expense, and the 
Whole cost of construction is not great. 

As Thave before mentioned, it is always 
desirable to design so as to use commercial 
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sizes of steel, or any other commodity that 
you can buy in the open market. 

While this is simple it did not end the 
subject, and the next device considered was 
similar and yet somewhat different. 

This consisted in using round drill rod 
steel in place of the square or flat steel be- 
fore shown. For small tool rooms, where the 
planer and milling machine are minus quan 
tities, this is quite an item, and it has some 
good points besides these. 

It can be turned in any direction so as to 
get the desired rake for the cutting edge 
without grinding for that 
purpose, besides being, generally speaking, 
cheaper to drill the hole than to plane the 
slot in the previous device, 


removing and 
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There was one drawback to this device, 
which might not 
interfere with its 
which might very seriously interfered with 


however, have been 


enough to workings, or 
them, namely, in case the holes for the cut- 
ter and for the screw were not drilled par- 
allel, 

The distance to be traveled was short, it 
it doesn’t take much to bind a 
screw and rod 


is true, but 
when both are good fits, ss 
these should be. 

Where we have a vise to hold the work in 
while drilling, or have some good means of 
clamping it under a good drill press, this 
objection would not, perhaps, be valid, but 
where the work must be held by hand and 
drilled in the lathe it 
ter altogether. These are some of the things 


becomes another mat- 


that the small shop tool maker has to con- 
tend with, and he must avoid them wherever 
pe ssible. 


The third design avoided this in a very 


ingenious manner, and a section view is 
shown in Fig. 3. The screw S Sis made 
with the wheel handle HT H attached, 


notwithstanding our friend Harrison’s 
very good article on “The Hand-wheel Lu- 
nacy,” the 


and 


hand-wheel seemed the best 
adapted for this particular place—at any rate 


the designer thought so 


though, perhaps, a 
crank handle might have been used. 
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But as this never got beyond the design, 
the question remains unsettled. 

The cutter C is of drill rod steel, as before, 
and to it is fastened the collar B by a set 
screw as shown. The plate D fits over the 
wheel and holds the collar 
top of the screw and itself, making the cut 


B between the 


ter move with the screw. The set-screw_X, 
which is flat-pointed and held by a nut and 
check nut, bears on the flattened side of the 
cutter and so prevents it from turning, thus 
giving the cutter motion with the screw, but 
The flat for 
ground as 


not allowing it to turn with it. 


guidance can be deep as 


desired, and the cutting edge should be 
ground about half way down, as shown at 
the end of the cutter. This had 


vantage of requiring the operator to grasp 


the disad- 


the edge of the wheel only on one side, so as 
to avoid interfering with the rod which pro 
jects through. 
for it to project through to any great extent, 


While not really necessary 


it seems best to allow a little for grinding 
away, thus lengthening the life of the tool, 
and when drill rods cost as they do at pres 
ent it is an object to save them as much as 
possible. 

In the tools so far shown the only means 
of motion has been by the screw, but as this 
is hardly desirable for the operator it was 
decided to use the lever in its place. 

Of course this lever or cam can be somod- 
ified as to get any desired motion, and is much 
to be preferred, because a single motion will 





a 


Fig.4 


take the place of the turning of the screw, as 
has been shown, 

With this in view the lever was adapted 
to nearly all the previous designs in some 
form or other, with the result of improving 
the means of operating by making less 
movements for operator, but none of the de 
signs were quite satisfactory. 

The outgrowth of all these is shown in 
which a design 


Figs. 4, 5 and 6, 


easily made, easily operated, and of cheap 


present 


construction, 
It retains the drill rod for the cutter and 
combina 


uses the lever movement, which 


tion seems very well adapted for the work 
in hand. 

As will be seen, the hole is drilled in the 
same place as before, thus forming the guide 
for the cutter, as in previous designs: the 
clamp or block holds the cutter from turn 
ing, and, as before, imparts motion to it 
from the lever. 

In the back of the clamp, as shown in the 
small cut (Fig. 4), is a special cap screw with 
a plain bearing from the thread in the block 
to the head; the lever section is shown at 4 





rig. 


and the washer W holds the lever against 
the block and forms a guide for the back of 
the lever. 
tion of the lever and the angle of the inclined 
slot. 


is a tendency to draw out of the work by its 


Figs. 5 and 6 will show the posi 
By hanging the lever as shown there 
own weight, thus preventing an accidental 


cut by pushing the tool over the work with 
the cutter thrown down. 
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In this the cutter is adjusted as before, so 
as to bring the stop against the end of the 
Wing or the bottom of the inclined slot when 
the cutter has 
proper depth. The are a / 
show the travel of the block 
and give a better idea of how the right angle 
for any throw is obtained. 


been thrown down to its 
in Fig. 6 will 


up and down, 


By hanging the 
lever as indicated it is possible to get a much 
gentler incline to force against or with than 
by hanging it on the other side of the cen- 
ter. In fact, it is a very interesting study to 
lay out the angle and travel from the differ- 
ent centers of suspension, and gives one a 
good idea on the subject which comes handy 
in other matters , 


i> 
Marine engineering on the Clyde during 


the past year has been fairly busy. The total 
indicated horse-power of the engines con 
structed was 289,564, compared with 308,886 
the preceding year. The number of. sets is 
not stated in every instance, but the total 
viven is made up of 70 sets of compound, 89 
of triple-expansion, 8 of quadruple-expan 
sion, 4 of paddle engines, and 2 of land en- 
The Steamship. 


LETTERS FROM PRACTICAL MEN, 


vines. 


Sensitiveness of Touch—Close Yicasure= 
mients, 
Editor American Machinist : 

Having some friends engaged in the hard- 
ened steel ball business, and being more or 
less interested in machine shop measure- 
ments, [ was naturally interested in your 
Ambrose Webster’s thumb and 
finger caliper, and could only reconcile your 


account of 


statement to my conception of the possibili 


ties by faneying you had one too many 


ciphers on the account. It takes a fairly 
good man to deteet the one ten-thousandth 
ofan inch difference in the size of a piece 
With common calipers, and to concede that a 
man could do better with his fingers was, at 
first, straining to one’s belief, 

Picking up some sample balls at hand, it 
took but a moment’s to note that 


they were not round, and one appeared to 


fingering 


have the same peculiarity noted in your ae- 
count. While we had no means at hand for 


determining the absolute variation, it was 


With the small measuring machine to 
that the 
from one ten-thousandth of an inch, 

The OOOL', I 


very Clear impression on the minds of many 


Cusy 


determine Varintion Was not far 


firures believe, make no 
of your readers, except to convey the idea 


of a small amount, nor is the faet, when 
stated as the one ten-thousandth of an ineh, 
much more detinite. 

Perhaps a better conception will be given 


The 


Ist is printed on paper about three and one- 


by comparison, AMERICAN MACHIN- 
half one-thousandths (or thirty-five ten-thou 
sandths) of an inch thick, hence the one ten 
thirty-fifth 
part of the thickness of the paper the reader 


thousandth is practically one 


holds in his hand. Tissue paper is usually 
thick. ILuman 
hair will average about two and one-quarter 
The 
measured out of thousands was one and one- 
half 


sandths), and this was the only one under 


about one one-thousandth 


one-thousandths, finest hair IL ever 


thousandths (that is, fifteen ten-thou- 
two one-thousandths, and it may be well to 
hair ina 
alike. So it 


Ambrose Webster can, with his fingers, de- 


know that every person’s head is 


practically will be seen that 


termine a variation ina ball which is out of 


round toanextent equal only to the one- 
twentieth part of the thickness of the finest 
human hair, 

It is no uncommon thing to meet machin 
thousandth of an 
while the 


ists Who marvel where a 


inch is mentioned, same men 
that size with the 
vreatest ease, and to such a machinist a little 


experimenting 


measure to one-quarter of 


With a piece of tissue paper 
is excellent practice. As an example, take 
two parallel strips of any kind (two scales 
will do), lay them together with a strip of 
tissue paper between, and set the calipers 
remove the tissue 


over the two, then paper 


and try the caliper again. 


One trying this 
will no longer question his ability to caliper 
Some of 


to the quarter of a thousandth. 

















these experiments are interesting, instruct 
ive, and at times valuable. 


A machinist—if he has no measuring ma 


chine of kind—can, with these few 


facts, get at small 


any 
: measurements pretty ac 
curately. Supposing he be told to make a 
forced fit of a 
needs to allow about eight one-thousandths. 
With two thicknesses of the AMERICAN MA 
cHinist and a thickness of tissue paper he 
is likely to get a good deal nearer than he 
Two thicknesses of any daily 


four-inch shaft, and that he 


can 
paper and two thicknesses of tissue paper 
will also be pretty nearly right. 

JoUN FE, SWEET 


fuess,. 


Cam Rollers, 


Editor American Machinist : 

Mr. W. F. Durfee is quite in error as to 
the origin of the article on cam motions in 
my book, ‘‘Modern Machine Shop Prac 
tice.’ 

Anybody reading his letter in’ your issue 
of December 29th would be led to believe 
that the matter on pages 80, 81, 82, 83, 84 of 
my book was an appropriation of another’s 
acknowledgment—a 


without due 


that I 


work 


cannot allow to pass un 


charge 
noticed. 

First let me inform Mr. Durfee that I be 
van to write ‘‘ Modern Machine Shop Prac 
wheels, screw 


the first 


tice” in 1873, and gear 


threads, cams, ete., were part of 
the work that 
Many of the articles appearing in the me 


chanical journals between the years 1873 


was written. 


and 1886 were taken from the manuscript of 


“Modern Machine Shop Practice,” some 
having been written years before they 
appeared in print. Indeed, my last year 


on ‘Modern Machine Shop Practice” ,was 
principally the 
earlier manuscript and bringing it up to 


occupied in going over 
date. 

Now as to the part of my book that treats 
About the 
Professor Sellers (to 
am indebted for many valuable 


of cam motions and its origin. 
1877 Coleman 
whom I 
hints) called my attention to the fact that 
the instructions given in various books, etc., 


year 


for drawing a heart cam were wrong, inas 
much as they did not take the diameter of 
the shaft into account. This | 
of, and shortly after, in looking over the 
Mss. of ‘‘Modern Machine Shop Practice,” 


made a note 


found that I had made the same omission, 


and at once corrected it, making a new 
drawing, now Fig. 225, page 80, of ‘Mod 
ern Machine Shop Practice.” 

In 1883 I met at the office of Mechanics 
Mr. Arnold,who was then writing some very 
interesting articles for that journal, and in 
the course of conversation the cam question 
came up, and he said, ‘Jordan is the man to 
talk to on the cam question; why don’t you 
vo over to Bliss’ in Brooklyn and see him ?” 
In the course of a week or so I went, and he 
kindly gave me much valuable information, 
and I found he had the whole thing at his fin 
gers’ ends. On returning home I made some 
zine templates, worked out the problems con- 
tained in Figs. from 226 to 244 of ‘‘Modern 
Machine Shop Practice,” made the drawings, 
wrote the descriptions, and pasted the whole 
in the manuscript of ‘‘ Machine Shop Prac 
tice.” Then, as Mr. Jordan was busy at the 
time, I prepared for Mechanics the article re 
ferred to by Mr. Durfee, which embodied 
the views of Mr. Jordan, who was therefore 
entitled to the credit I Mean 
time I had met at H. S. Manning’s office Mr. 
Brady, of Brooklyn, and knowing that he 
had patented a cam motion, and having found 


gave him, 


that whatever he did was worth looking af- 
ter, I got him to make me on the spot a 
sketeh of his cam, and this sketch is the par- 
ent of Fig. 245, page 84, of ‘Modern Ma- 
chine Shop Practice.” 

Mr. Durfee will doubtless now see that he 
jumped to a conclusion that was erroneous, 
and that there was no plagiarism, either of 
the rankest or of any other kind. I have 
suffered too much from having my articles 
and writings taken bodily, or else hashed 
and rehashed, not to feel quite alive to the 
wrong of such actions, and I venture to say 
that I believe that no other work of the size 
and scope of ‘* Modern Machine Shop Prac- 
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tice” contains anything like the same amount 
or proportion of original matter and_ re 
search, 

Passing now to the discussion of the cam 
question, I should say that Brady’s cam is 
superior to either the conical roller cam ap- 
plied by Mr 


preferred by Mr. Gribben, because it has the 


Durfee, or the parallel roller 


advantage of not grinding itself out, which 
both Mr. Durfee’sand Mr 
While it can be constructed on the principles 
advocated by either Mr. Gribben or by Mr. 
Durfee. 


Gribben’s cam do, 


Josuua Rose. 


Hill, London. 


Normanton, Forest 


Conical Cam Rollers, 
Editor American Machinist : 

A conical cam roller is theoretically right 
when it operates a slide which travels in 
straight guides parallel to the center of the 
shaft upon which the cam is mounted. It 
is not theoretically right anywhere else. — It 
is not practically right anywhere, because it 
does not, as a matter of fact, wear as wellas 
the cylindrical roller; because it is more 
expensively fitted, and because it encroach- 
esatits smallend on the stud, and makes 
rotation difficult, 

The conical roller was tried on a sewing 
machine made many years ago in Bridge 
port, Conn., I think, and it was replaced by 
the cylindrical roller. It was tried about six 
years ago at Elizabethport, N. J., and it did 
not work, because it was too troublesome to 
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Section Paper and Its Correct Use, 
Editor American Machinist: 

For ordinary drafting room use, and the 
plotting out of work, there is nothing that 
accelerates drawing so much as the use of 
section paper. It was first adopted for gen- 
eral use in the drafting room of the Brown 
& Sharpe Manufacturing Company, Provi- 
1886, where it is used to 
vreat advantage for all detail work. Twen- 
ty or more firms have since learned to ap 


dence, R. I., in 


preciate its value, as none can fail to do who 
use it a few times. 

Just as the thin unshaded lines for draw- 
ings gave way to the heavy-shaded ones, so 
will the old method of first making a pen- 
cil drawing upon cheap then 
tracing in ink upon cloth for blue-printing, 


paper, and 


have to succumb to the newer and quicker 
way of finishing the drawing entirely upon 
section-ruled paper and printing from it 
direct. 

T-square and scale are dispensed with, as 
all lengths and center distances are readily 
found, and no inaccuracies are caused by 
The ruled lines act both 
for projection and construction lines, and no 


long projections. 


shrinkage or expansion of the paper destroys 
the accuracy of the reading, as it is read by 
the lines, and not from a scale. 

The fact of the sheet being loose upon the 
board is also a great advantage, as it may be 
turned to any angle to suit the arm. 

Section lines, when ruled in eighths, the 
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fit, and it would stick and wear flat. Some 


thousands were tried; I have tried them and 
have invariably found them bad unless the 
proportion of the stud to roller is very small 
in diameter. I have had to do with the fit- 
ting of many millions of cylindrical rollers 
with invariably good results. 

A large roller cannot always nor generally 
be had; neither can a large cam, Conse 
quently to get strength and short curves the 
little 


Ilence a conical roller 


cam roller must be as larger than the 
stud as practicable. 
ona cylindrical stud is no good, and no one 
has suggested a conical stud. Does any one 
know of a commercially manufactured ma 
There 


roller, neither is 


chine with a conical ¢am roller on it 7 
is nothing new in a conical 
there anything practical in it, 

Nee! 


PENTZ. 


Cam Rollers, 
Editor American Machinist: 
Comparing the remarks of Mr. Hardinge, 
Mr. 
Pryibil, under the same date, it looks to me 


in your Jan, 5 issue, with those of 


as though the latter might, perhaps, explain 
the Is Mr. H. perfectly 
that the cam rollers he 


satistied 
had 
ciently large bearing surfaces on their studs 


former. 
mentions sufli- 
in proportion to the pressure brought to 
bear on them, to prevent the oil from being 
lL fail to see how the theoret- 
ically incorrect shape of the outside of roller 
the 
WALTER GRIBBEN 


squeezed out? 


could cause it to stick on stud when 


well oiled. 
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AND its Usk. 


than 
the eighths, and the inch lines still bolder 


half-inch lines made slightly heavier 
quickly catch the eye of the draftsman, and 
after a little practice it is easy for him to 
lay off readily any distances he desires, read- 
ing easily to thirty-seconds, 

No, 25 unglazed bond paper, made by 
Crane & Co., Dalton, Mass., 
results in blue-printing. By 


vives excellent 
making the 
drawing in heavy lines upon the paper, and 
exposing from fifteen to twenty-five minutes 
longer, as good results are obtained as in 
printing from tracing cloth, 

When figuring a drawing from which a 
blue-print is to be made, it is by no means 
advisable to use a pen, as the lines vary so 
in thickness, thin parts often printing out. 


Figures of even thickness and sufticient 
density can best be made with a hard box- 
wood Chinese writing stick, which is made 
in the form shown in Fig. 3. 

Paper ruled in pink is easier for the eyes 
than that ruled in blue, but the blue is less 
likely to show upon the prints.* 

To obtain well-spaced section paper the 
lines should be lithographed, not ruled. 

Obviously it is much easier for the pat 
tern maker to make patterns from a draw 
ing made on section paper than where he 
would have to scale all the unfinished parts. 

The full 


will not be appreciated unless the drawing 


value of this paper, however, 


* Mr. Norris’ paper is ruled in blue lines, which 
being unable to reproduce,we show as dotted lines. 
kp 
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is properly placed relatively to the hea, 
inch lines, as is demonstrated in the sketc 

In Fig. 1 the side and end elevation 
lathe foot stock are so placed that the hea, 
inch section lines act as center lines, and, 
far as possible, projection lines for the dray 
ing. 

In Fig. 2 the piece is shown drawn wit! 
out regard to the heavy section lines, and 
will be seen at a glance how much mo 
readily such distances as a, 6}, ete., can |} 
read from Fig. 1 than from Fig. 2. 

The writer has found it convenient, whi 
designing a piece relative to a part alread 
drawn on section paper, to so place th 
piece that it shall bear the samé relation 
the section lines as it would do if drawn 
position on the part. H. M. Norris 


The Danforth Case—Engineers in th 
Navy. 
Editor American Machinist : 

I have read your editorials on the Da 
forth and Engineers in the Nay 
with considerable interest, and think ): 
are doing a good work in agitating the ge: 
eral question. Naturally, I do not agre« 
with ‘‘ Veteran Naval Engineer,” and 
know from personal experience that muc 
of the line and staff difficulty arises from th 
disposition of some of the aforesaid veteran 

I must confess that I do not altogeth 
agree with you in your view that the edu 
cation given at Annapolis between 1873 and 
1882 does not fit the engineer graduates fo 
marine engineers better than it 
other branches of mechanical engineering 
I agree with you entirely that a marine en 
gineer, or one of any other kind, cannot ly 
made in a school, but the training 
Annapolis in my time was anything but to: 
theoretical. 


case 


does fo 


We had shop work, and _ fron 
what I know of shop experience later, it 
was good shop work, and not the play kind 
that is to be found in some of the manual 
training schools of to-day; and we overhauled 
the engines there until they would appar 
ently rather go to pieces than stay together 
and we went out on Saturdays on short 
practice trips, in which we served in all 
capacities, from coal heaver to engineer in 
charge, and we took two practice cruises ot 
three months each, in which we did the same 
sort of duty. Following that, we went to 
sea for two or three years before being ex 
amined for promotion, during which time 
we had engineer duties, and always did our 
own running, for we did not have ‘ma 


chinists” in those days. The cadets wer 
considered as finally graduated only after 


this two years’ post graduate sea service 
and if all that does not constitute a better 
training for marine engineers than can be 
gotten anywhere else, | am very much mis 
taken, Certainly I am personally not pre 
pared to receive instruction from the average 
marine engineer in caring for marine ma 
chinery, fires, doctorine 


cleaning balky 


pumps, patching boilers, makine steam 


the 
multitude of things which fall to the lot of 
the unhappy marine engineer. 


joints, packing rods, or any other of 


My own opinion as to why so many young 
engineers have left the service is that a man 
of reasonable intelligence can make a better 
living on shore, and have more comfort. in 
his home in one year than the sea-goinge en 
gineer gets in five. Doubtless the reasons 
led to ex- 
navy men drifting into various lines, are 


outside the above, which have 
largely questions of circumstances and in 
dividual preferences. It does not seem to me 
that it requires much more to turn a man 
from the naval service into shore life than it 
does to move engineers from one branch of 
the profession to another, as we know many 
of our acquaintances have moved. 

I never knew of a case like Danforth’s, 
and personally never had any difficulty on 
the line and staff question; in fact, some of 
the best friends I have in the service to-day 
are line officers. At the same time, if I had 
ever been placed in the position in which 
Danforth was—well, I suppose it is just as 
well that I got free from military discipline 
while I could do so creditably, as I would 
probably have been suspended or something 


worse, ‘* Ex-Navy.” 
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conical Cam Rollers—American and 
British Workmen and Machinery. 
‘itor American Machinist ° 
Chat Mr. Durfee’s remarks anent conical 
: rollers, published in your issue for No- 
nber 10, are of interest, is evidenced by 
number of comments they have called 
th. It may be noted that somewhat 
ilar conditions obtain in many of the 
ipler forms of steam engine governors, 
ierein the vertical movement of the balls 
is communicated to the throttle valve by 
ins of a sliding sleeve, embraced by a 


, 


ked lever carrying a_ pair of friction roll- 
rs, Which engage with a groove in the 
eve. These rollers are 
ylindrical in form, but are usually slightly 
ywned, to obviate wear due to the differen 


nearly always 


i] speeds of the surfaces in contact. It is 
ery rarely that conical rollers are used for 
this purpose, but I recently came across an 


ngine, the governor of which was so fitted, 
nd which was exhibited at the London Ex- 
ibition of 1862. I noticed a considerable 
umount of lost motion in the connection, 
ind this appeared to be due principally to 
wear of the shoulder of the pin, which re- 
wived the end thrust due to the wedge 
tion mentioned by Mr. W. Gribben (De 
mber 8 issue). The conical roller, how 


ver, appears to me to possess a great ad 


vantage over the cylindrical form, inasmuch 
is inthe former arrangements may readily 
be made for taking up the effects of end-long 
wear, say by employing screwed bearing 
pins and locking nuts. 

Mr. Arthur’s article on ‘‘ American and 
British Workmen,” published in your No- 
vember 24 issue, is, I think, calculated to 
place the former on the best of terms with 
themselves, but it is somewhat regretable 
that this end could not have been accom- 
plished without so much direct disparage- 
ment of British engineering methods and 
workmen. It isa safe rule never to under- 
rate the capabilities of your competitors, 
and for this, if for no other reason, Pro 
fessor Sweet’s Onslaught a few months ago 
is calculated to do more for American ad 
vancement than a score of Mr. Arthur's 
effusions. At the same time, Mr. Arthur 
deserves the thanks of the Britisher; for, al 
though the picture he has presented is’ in 
many respects overdrawn and distorted, 
there can be no disputing the fact that many 
of Mr. Arthur’s strictures are well merited. 

With regard to locomotive construction, it 
is, of course useless to attempt to refute Mr. 
Arthur’s claim that in American locomotive 
works more special machinery is employed 
than in this country. This is broadly true 
of almost every branch of engineering, and 
is due, as Mr, Arthur says, in the first place 
to the greater value of labor in America. 
It would appear, however, that the advan 
tage to be derived by using special machin 
ery more than offsets the difference in the 
cost of labor, and the wonder is that the 
verage British engineer is so slow to recog 
Mr. Arthur hits home es 
pecially in his remarks concerning the com 


‘ize this fact. 
paratively small use made of the milling 
machine in the locomotive shops of this 
country, although, had he visited one of the 
most recently erected shops over here, he 
would probably have seen enough to cause 
him to modify his ideas on this point some 
At the same time, I must admit that 


imong British engineers generally the mill 


What. 


ing machine does not make the headway 
that—making due allowance for native con- 

might reasonably have been ex 
Only 
conversation with one of our large stationary 


servatism 


pected. a few days ago, while in 
engine builders, I inquired the reason why 
he did not make more use of the milling ma 
He replied that he had tried them, 
but had found that for their work ‘the 
shaping and slotting machines were more 
suitable.” 

Mr. Arthur’s remarks upon the design of 


chine. 


the British locomotive are considerably more 
imusing than instructive. He apparently 
misses the bogie, and—without admitting it 

he is puzzled to find that we manage to 
ret along without it. He appears to forget 


that some twenty years ago the bogie was 
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almost as extensively used here as in Ameri- 
ca; but with the greatly improved tracks 
now usually met with in this country, the 
bogie has, generally speaking, been found a 
luxury which it is possible to dispense with. 

Mr. Arthur is again on the spot in criti- 
cising the clumsiness which frequently char- 
acterizes British methods in the smithy, the 
foundry and the machine shop. In the de 
tails of steam engines, machine tools, ete 
there is frequently to be found such a super 
abundance of metal as to almost suggest 
that the work is sold by weight. 

There is, however, just one point I would 
like to put to Mr. Arthur. He remarks that 
in America ‘‘machinery and methods are 
brought to such a high point that any handy 
Further, he 
remarks that if an American machine 
“Was put 


man can be quickly taught.” 
shop 
under boycott by skilled labor, 
men would be taken from laboring work 
and taught so soon that little serious delay 
would be suffered.” Now does it not ap 
that such a 
highly skilled, keenly sensitive and esthetic 
individual as Mr. Arthur’s American work 
man should be employed in doing work 


pear something of an anomaly 


which ‘‘ any handy man” or laborer can be 
quickly taught to do? M. E. 
Manchester. 
A Woods-turning Exercise, 
Vachinist : 


IT have been a reader of your valuable pa 


Editor American 


per for a long time, and have received much 
valuable information from the same. [I enjoy 
the items from your different correspond- 
ents, and feel like sending in one for your 
consideration. It isa problem and exercise 
for manual training schools for the wood 
turning department. Take a 2-inch cube of 
close-grained wood and turn a round ball, 
then take the ball and turn 


six square sharp corners, making a_ ball 


a cube having 


and cube combined, as shown in the draw 
ing. This is done in a common wood-turn- 
ing lathe with spur and female centers, and 
in turning the ball it is changed on different 
Next cut 
six 4-inch grooves as shown, and it will be 

After it is turned 
fill up the centers and spur holes and you 


centers to make it) more perfect. 
ball and cube combined. 
have a nice specimen, if made of choice 
wood, There are quite a number of gradu 


ates of different technical schools in this 











city, and none of them ever heard or saw this 
before I showed them the one I turned a 
This 
example for the New York trade schools 

Moline, 1] Ciras. W 


few weeks ago. might be a good 


HEALD 


Center Endicator, 

Editor American Machinist> 

The lathe center indicator shown by ‘‘ Me 
chanic”’ in your issue of Dee, 18, 1890, struck 
me as being pretty good, and [ accordingly 
made one. Since then, however, I have 
made another of the ring form, which ** Me 
chanic” seems to think inferior. I find it 
works all rightif the spring is made as shown 
in Fig. 2 herewith, the offset to spring al 
ways keeping ring in the same plane. The 
center punch mark in outer end of spring 
should be distant from offset half the thick- 
ness of ring. One advantage of the ring 
business is that it will admit of the clamps 
being placed closer to center of work than 
would be the case with the form in which 
‘ Mechanic” 
important 


shows it, and this is often an 


item on small work. It can be 


used also for testing the truth of male cen 
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ters. In the one I made originally the small 
pin was removable, and I had an extra pin 
with a hole in one end; but this was a first 
rate thing to get lost. In the ring they are 
driven in to stay, and either one is always 
available without the use of a screw-driver. 
The ring of my indicator (Fig. 3) is quar 
tered, two of the holes having hardened pins 
driven in tight, while the holes opposite the 
pins are tapped to receive the pointer shown 
in Fig. 4. One of the pins is pointed on 
end, 
while the 


each 


other is 
pointed on 
its inner end 
and has a 
comeal hole 
in its outer 
end. This 
latter is the “\ 
one used to 
male 
center, The 


test a 


pins in) my 


indicator are 





about 4h’ 
in length, C 
which, with * 

: Fiy.? 
an 18” point- 


er, multiplies 
nearly 50 
times. It is 
all made. of 





steel, includ 
ing the point = 
er, as To wats 
unable to ob 


tain alumi 





~~ 
num tube in 
small quanti \ 
tv. If using game 3 
die Fig,1. “ 


it on a soft Fig.3. 
metal, where 

there was much danger of wearing the center, 
it might help matters a little if the weight 
were relieved somewhat by a rubber band or 
spiral spring from tool-post wrench to com 
rravits of rine and pointer 


W ALTER 


mon center of 

G@RIBBEN 

Willine Cutters and Machines in EBng- 
land, 

Editor American Machinist : 

We notice in your esteemed journal of 
December 15th a letter from the Cleveland 
Twist Drill Co. giving the dimensions of a 
large milling cutter made by them, as fol 
lows: 21” long and 5’ diameter, weighing 
150 pounds in the rough. 

It may interest your readers to know, in 
connection with the subject of large milling 
cutters, that we have frequently to deal with 
At the 


have going through the 


much larger cutters than the above. 
present time we 
works four cutters 114° long and 10° diam 
eter, each weighing 270 pounds in the rough. 
Also two cutters 204° long and 9” diameter, 
each weighing 390 pounds in the rough 

Referring to the subject of milling svs 
tems in English workshop practice, the let- 
ter recently appearing in your columns from 
Mr. Arthur must have caused considerable 
surprise to many of your readers here. We 
may therefore be excused for stating, as a 
matter of interest to your American readers, 
that in the works of one of the railway com 
panies here there are six of our large verti 
eal milling machines employed in finishing 
the parts of locomotives, besides a number 
of milling machines of other designs of our 
make, In the same works there are proba 
bly an equal number of milling machines of 
the same styles by other makers 

We hope to shortly publish the engravings 
of a milling machine of exceptional size, now 
being supplied by us for dealing in a rapid 
manner with the parts of locomotives. The 
cutters mentioned above are for use on one 
of these machines, 

Smiru & Coventry, Ltd. 
Manchester, Eng 
2 

At this writing there is considerable evi 
dence going to show that the great coal com 
hine by which the people have been muleted 
of thousands of dollars is likely to be broken 
up. It seems tobetothe credit of the State of 


New Jersey that this has been brought 
about. It may be true that this wicked, and, 
we believe, unlawful combine has come to 
grief will satisfy the minds of a great many 
people in this country; whether or not. it 
may be true that it is broken up there is 
nothing more certain than it will be bursted 
within a very short time. Let the people 
who have paid an exorbitant price for their 
fuel take heart. No such combination is of 
long life in this country. 
— 

Space at Chicago. 





Advices received by the International Ex- 
hibitors’ Association of the Stewart Build 
ing, New York, from Chicago, contain an 
important statement made recently by Di 
rector-General Davis. He announces that of 
3,642,812 square feet of space in the World’s 
Fair buildings, only 214,476 square feet re 
This 
showing is considered to be a sufticient 


main to be assigned to exhibitors. 


answer to numerous complaints of the delay 
in assigning space to applicants. 

The Director-General further states that 
the chiefs of the various departments have 
made a better record in this respect than in 
previous expositions. THe says that it is 
always necessary to hold a certain area of 
space in’ reserve for first-class exhibitors 
who want to come in at the last moment, 
rather than to give the space to inferior con 
because the latter forwarded 
their applications early. 


cerns, simply 


Director-General Davis's statement shows 


that foreign countries have been eiven 
1,419,517 square feet of space, and American 
exhibitors are allowed 1,787,263 square feet. 
Besides the 214,476 square feet of space un 
assigned in the various buildings, 211,465 
square feet have been reserved for restaur 
ants and other concessions, 

In the matter of the space already as 
signed to domestic exhibitors: The eom 
mittee from the International Exhibitors’ 
Association, who were recently in Chicago, 
states that they were informed by the offi 
Cials that in nearly every instance the space 
Which had been allotted was from 30 to 50 
per cent. less than the amount applied for 
therefore it is expected that a large number 
on receiving their allotment will refuse to 
make an exhibit on account of the limited 
amount of space offered them, and that this 
space so rejected will then remain to be as 
signed to many intending exhibitors whose 
applications were received ata later date, 
It is expected, therefore, that many assien 
ments will yet be made as soon as the offi 
Cials of the Fair are able to re-allot the space 
rejected, 

———————— 

The American journal Sevence is deservedly 
severe on our weights and measures, which 
are sO numerous that we may be said to 
have no system of either, A> stone weight 
ofa living man is 14 pounds, but «a stone 
weight of a dead ox is 8 pounds, a stone of 
cheese is 16 pounds, of glass 5 pounds, of 
Belfast 163 
Downpatrick 24 


hemp 82 pounds, of flax at 


pounds, and at pounds; 
while a hundred weight of pork is 8 pounds 
heavier at Belfast than it is at Cork—another 
injustice to Ireland, A barrel of beef is 200 
pounds, butter 224 pounds, flour 196 pounds, 
gunpowder 100 pounds, soft soap 256 
vallons, 


Yet.” 


the paper from which these examples have 


pounds, beer 86 gallons, tar 264 
while a barrel of herrings is 500 fish. 
been selected adds, ‘‘ can it be believed, the 
old system is taught in every school in Eng- 
land, and the cruelty inflicted upon the 
brains and the tempers of the young, to say 
nothing of the loss of time and the cost, 
cannot fail to lodge a grave responsibility 
upon the Legislature which permits such a 
condition of things to exist.” — The Engineer. 
See 

It is not always in the great things of life, 
or what we call the great things, that heroism 
stands out prominently. The recent instance 
of ayoung man—a mere boy—in an up-town 
building, who stood to his trust and ran the 
had charge, up and 
down to remove the people while the build- 


elevator, of which he 


ing was burning, shows a heroism not often 
excelled on the field of battle. 
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Marine Engineers. 

Mr. Lawrence Tomlinson, chief engineer 
of the ‘‘ Umbria,” has been having honors 
heaped upon him by the passengers of the 
ship, who look upon him as their deliverer, 
and by the Club of this city, 
which entertained him at dinner, as did also 
the American Marine The facts 
are probably very much as Mr. Tomlinson 
modestly puts them, ¢. ¢., he did only what 


Engineers’ 


Engineers. 


it was his business to do, and what every 
really good engineer fit to be trusted with 


such a position of responsibility as he holds 
It simply happens that 


in accom 


would have done. 
he has taken the 
plishing certain repairs at a time when it 
was of the utmost importance. The section 
of shaft, 25” in diameter, 20 feet 14’ long, 
and with fifteen solid lage 34" thick and 
364" diameter upon it, the space between 
the collars being 64 pee (though not en- 
tirely through) betwee two collars. By 
drilling and chipping, gaps were cut in the 
collars each side of and next to the break, 
and three steel bolts were put into these, 
drawn up tight and held in place by a strap 
which passed around them. It is morally 
in his long experience as an en- 


obvious course 


certain that, 
Tomlinson has done many things 
It was a creditable 


gineer, Mr. 
more difficult than this. 
job of repairing, but in our opinion the in 
cident serves better to illustrate the fact that 
the engineer and his department are of the 
greatest importance in a modern steamship, 
than it does to show the special talent or 
ability of any one on board the ‘‘ Umbria.” 
All who have charge of the 
steam department in such vessels as the 
‘Umbria’ must have considerable ability, 
and they do have far more ability than was 
The honors 


engineers 


necessary to repair this break. 
upon Mr. Tomlinson are well de- 
served, but at the same time think it 
should be more generally recognized, as Mr. 
Tomlinson himself recognizes, that the inci- 
dent is merely one which enables the public 


bestowed 
we 


to come a little nearer understanding what 
are the duties and the responsibilities of en- 
and how 


much the safety of ships and their passen- 


gineers of steamships generally, 


gers depends upon them. 
——_ ape —_ ——__ 
Assignment of Space at Chicago. 


It seems to be more apparent, as time goes 
by, that to be considerable 


dissatisfaction 


there is going 
regarding the apportionment 
of space to exhibitors at Chicago, and there 
are increasing complaints of the delay in 
letting intending exhibitors know how much 
space can be assigned them, of the great re- 
the 
alleged discriminations 


ductions of space asked for, and of 


between exhibitors 


and between different sections of the coun- 
try. To 
complaints are 
machinery department, though we ourselves 


judge from = press reports, these 


by no means contined to the 
hear most of complaints in. this 
the 
discrimination is 
located 
have representatives there, and 
be 
branch 


naturally 


department, most common of these 


being that being made be 


tween concerns Who are in or near 


Chicago, or 
who unfortunate as to 


those are so 


located elsewhere, and to have no 
house or representative in that city. 

The experience of a concern in this State 
lathe and drill chucks 
Application for 
July 12th. 


August 9th a blue-print was sent in accord- 


which manufactures 
seems somewhat peculiar. 
space was made by this concern 
to show what use was to 
Nothing 
November, and 


ance with request, 
be made of the space asked for. 
this until 
definite. A letter of inquiry 
Director-General Davis 
Robinson, 


was heard from 
then nothing 
finally addressed to 


was referred to Chief L. W who 


gave no definite information, and finally, 
when asked in December for reasons for 
the delay, he said that no applications re- 


ceived after the 15th of July were being 
considered, and that space would probably 
not be assigned on this application, which 
12th of July. 


Journal of 


was made the 


Now the. Commerce, Which is 


published in Chicago, and possibly speaks 
by the 
mighty ” 


card, publishes a rather ‘ high and 


editorial regarding the matter of 
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assignment of space, in which it speaks of 
the ‘‘army of discontents” are to be 
notified ‘‘that they cannot into the 
Fair,” and says that: ‘‘ Obscure concerns 
and others rated low in the 
world, who would probably be unable to 
make an exhibit with the dig- 
nity of the Exposition, will stand no show 
of getting space.” Of course, it is quite 
natural that a comparatively new concern, 
not rated high commercially, but who 
have the latest and best machine in 
line, nevertheless, should be found 
the ‘‘ great army of discontents,”’ if 
the principle upon which space is being 
machinery 


wh ) 


cet 
commercial 


in harmony 


may 
its 
among 
this is 
assigned. In any given line of 
it is very possible that the newest and most 
that might be 


interesting machine in class 


made by the very concern rated lowest com 
mercially. 
At the same time it should be remem 


that the task which Direct 
the chiefs of the 
various departments have had to perform 
has been no slight one, and 
tain that any course that might have been 
possible for them or any others in their 
positions to pursue would have been apt, 
under the circumstances, to have been criti- 
cised adversely. Some light is thrown upon 
their side of the question on another page of 


bered, we think, 


or-General Davis and 


it is almost cer 


this issue. 
—_—_—_—__e @ > o—__—_—_- 


The Speed of the “Bancroft.” 


The reports so far made public with re 


gard to the performance of the U.S. prac 
tice cruiser ‘‘ Bancroft” are exceedingly 


favorable to that vessel and creditable to her 
builders, the Samuel L. Moore & Sons Co., 
of Elizabethport, N. J. It will be remem- 
bered that we have quite fully illustrated 
this vessel and her machinery, and itis grati 
fying to know that upon trial she has prover 
her ability to so far exceed the contract re- 
quirement of twelve knots per hour, as_ to 
make it probable that her builders will re- 
ceive as a premium about $45,000 above the 
contract price. 

The method of determining 
is a new one, which 
by Chief Engineer 
and essentially in 
izing the this 
ning the over 
ured mile course, 


her speed 
has been introduced 
Melville, 
first. standard- 
being done by 
an accurately meas- 
and making careful com- 
parisons between the observed speed of the 


Commodore 
consists 
screw, run- 
vessel 


vessel and the number of revolutions made 


by the engines. By a series of such observa 
tions the ratio between the rotative speed 
of screw and the rate is defi- 
nitely determined, and then, during the four 
hour run at sea, the speed of the screw, or 
the number of revolutions made by it, are 
taken as indicating the speed of the vessel. 
This transfers the actual measurement of the 
the vessel 
where it is almost impossible to determine 
this accurately, 
quite possible to determine it with the great 


of the vessel 


speed of from the conditions 


to conditions where it is 


est precision, and it is certain 
that a given speed screw will produce a 


given speed of the vessel, this having been 


reasonably 


pretty conclusively shown by the experience 
of the engineers of transatlantic steamships, 
conditions 
with considerable accuracy, 


who declare that under ordinary 
they can tell, 
how near they may 
at the revolution counter at any time, and 
that the total number of revolutions during 
a transatlantic trip varies surprisingly little. 
ee ~ a 

A parade of unemployed men_ recently 
took place in Montreal to protest against the 
employment of sleds in place of street cars, 
the sleds having been adopted as_ better 
fitted to cope with the heavy snowfall. The 
ground taken by the men was that by thus 
avoiding the necessity for clearing the tracks 
of snow, they were thrown out of work. It 
is a curious commentary on our civilization 
when a method of overcoming a difficulty 


be to port, by looking 


becomes a hardship; and the longest and 
most laborious way of doing it seems toa 
large class of men to be the best way. The 


that there is a lack 
the 


conclusion is inevitable 
of adjustment 


machine, 


somewhere in social 
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John F. Webster. 

At his home in Springfield, O., on Janu 
ary 17, Mr. John F. Webster, of the We! 
ster & Perks Tool Co., died of kidney dis 
ease, at the age of 45 years. 

Mr. Webster was naturally one of the ver 
best of mechanics, and he never let an 0} 
portunity add to his store « 
knowledge regarding tool making and mar 
ufacturing operations. 

His acquaintance with them was extensi\ 
and intimate, and his talent for organizing 
systems of manufacture, designing and 
building machines and tools 
for them was of a very high order. He pos 
sessed, too, a rare faculty for inspiring in th 
minds of those associated with him a liking 
and an enthusiasm for mechanical matters, 
his influence in this direction having been of 
the greatest value to very many who had 
the good fortune to be associated with him 

As aman and a citizen also Mr. Webster 
was universally esteemed and respected, and 
his wide circle of acquaintances will recog 
nize in his untimely death a personal and si 
vere loss. 

A large part of Mr. Webster’s experience 
was gained in sewing machine manufacture, 
he having invented a machine and been su 
perintendent of the shop in Canada in which it 
was manufactured. He was a member of th: 
American Society of Mechanical Engineers 
joining in 1884. 


pass to 


the necessary 


< pe 





The social reunion at the house of the A. S 
M. E. was held the evening of the 26th of 
January, according to and the 
hundred or more people who enjoyed the 


programme, 


evening had an opportunity to judge some 
thing of the degree of success attained by the 
California ex 
pedition. The lantern slides shown unde 
the direction of Prof. Hutton 
were much enjoyed, and revived very vivid 
Most of the slides 
shown were made by Messrs. Wilfred Lewis 
of Philadelphia; William B. Cogswell, 
Syracuse; C. W. Hunt, of New York, 

Prof. Jacobus, of Hoboken. 


amateur photographers of the 
engineering 


memories of the trip. 


and 


Literary Notes. 

Poor’s HAND-BOOK OF INVESTMENT SECU 
RITIES.—The third annual volume of this 
hand-book has been issued, and fully sustains 
the expectations caused by its predecessors. 
Within its 986 pages is to be found in clas 
sified and tabulated form about all the im- 
portant facts that one may wish to know re 
garding any proposed investment, whether 
municipal 
The statements contained in 
2,666, of which 1,897 
financial condition, revenues, etc., 


it be railroad or industrial stocks, 
or other bonds. 
the volume number 
cover the 
of an equal number of counties, cities and 
It is evident, 
that the 
involved 


towns throughout the country. 


even from a cursory examination, 


preparation of this volume has 


vast amount of labor—the results of which 
are of the greatest value to those who are in 
any way interested in investments. It is 


published by H. V. & H. W. New 


Poor, 





g PIONS 5) 
(jut: ( NSWERS 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 





(40) G, M. M., Chicago,'Tll.,’writes: Please 
answer through your columns® if {there is a 
hook published treating on steam piping; if 

), please give the name of the author, or 
you may be able to refer me to articles treat 
ing on this subject published in pamphlet 
form. A.—If you refer to steam piping for 
heating purposes, ‘‘Steam Heating for Build 
ings,” by W. J. Baldwin, is a good book. 
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41) T. J. O., Marion, Ind., writes: I am 
vetting up a device for use in a greenhouse, 
success of which depends on the amount 
wear of the iron rope that I am using. 
‘rope is composed of 12. strands of No. 
'B. W. G. iron wire, and is about #; inch 
ick. The rope is given three turns around 
shaft 12 inches diameter, and drawn tight 
nough to prevent slipping when raising a 
ight of 40 pounds. The shaft will make 
uit 15 revolutions per day on an average. 
}) you think this rope w ili stand the wear 
- several years? A.—No; the shaft around 
hich it is Wound is too small in diameter. 
I tind with the rope now in use there is 
siderable elongation. Will this be con- 
int? A.—If the stress in the rope is well 
ithin the elastic limit, and made to work 
a sheave of suitable diameter, the elonga- 
m will cease. 


12) A. and B., New York, write : Kind 
say which of the followi ing statements is 
rect? A. asserts that water does not ex- 
ist at a temperature above 212 degrees, even 
in a boiler where the pressure is above that 
f the atmosphere. B. says that boiling 
water always has the same temperature as 
the steam which is produced from it, and 
that when the pressure rises above that of 
the atmosphere the temperature of the water 
rises above 212 degrees. A.—The statement 
of B. is correct. When steam is in contact 
with the water from which it is generated, 
the steam and water have the same tempera- 
ture. A rise of pressure cannot take place 
without a corresponding rise in temperature. 
The physical condition of saturated steam is 
such that it is ready on the smallest increase 
of pressure, or decrease of te mperature, to 
yield some portion of liquid. Fora given 
pressure there is one temperature and one 
density. 


f 


13) J. T., Johnstown, Pa., writes: Please 
inform me how to compute the diameter of 
a circle from a given segment. A.—Let A 
BOD bethe given segment, its height B 
D and the length of the chord A C being 
known, Square one-half the length of the 
chord, and divide the product by the height 
BD; the quotient will be the length of D 


r 


D 


“4 add to this the height BD; the sum will 
be the diameter B # of the circle. If, for 
instance, the height BD is 8 inches, and D 
CO, one-half the chord, is 6.4 inches, then we 
have forthe square of D C 

6.4 < 6.4 40.96. 
Dividing this by BD = 3 inches, we have 


40.96 = 13.65 inches for the length of D EZ, 


oud 113.65 +8 
eter BE. 


T. W., Buffalo, N. Y., writes: Please 
inform me as tothe standard formula for 
computing the nominal horse-power of a 
steam engine. I have seen so many ways 
that Iam somewhat puzzled as to which is 
the correct one. A.—There is no standard 
formula for computing the nominal horse- 
power of a steam engine; in fact, it can 
scarcely be said that the term ‘‘ nominal 
horse-power” has any definite meaning, 
since there area number of different rules 
by which it may be computed. Thus there 
is the Admiralty rule for marine engines, 
Mr. Bourne’s rule for condensing and non- 
condensing engines, and Watt’s rule; and in 
addition numerous engine builders have 
What may be called proprietary rules. In 
the present advanced state of steam engi- 
neering this term has no place, and should 
be condemned, as it may lead to disappoint- 
ment, or, worse, to deception. 


= 16.65 inches for the diam- 


, 

(45) J. A., Greenbush, N. Y., writes: 
Please inform me how to compute the safe 
steam pressure in a cast-iron pan whose sides 
are ¢ inch thick, and the exposed surface to 
the steam pressure of each side is 3.157 
squareinches. A.—From your description we 
assume that the pan is simply a hollow cube, 
the inner surface of each side containing 
3.157 square inches. For so small a casting 
it is sufficient for practical purposes to com- 
pute the safe shearing resistance of each 
side of the cube. The length of the side of 


each surface is equal to the square root of 


3.157 square inches = 1.78 inches, and the 
surface to be sheared is equal to 4 & 1.78 x 
¢ = 6.28 square inches. Assuming that 
4,000 pounds is the safe shearing stress for 


cast-iron, 
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the total resistance to shearing 
23 & 4,000 = 24,920 pounds ; di- 





will be 6.2% 
viding this by the area of one surface (3.157) 


SE020: ww on 

we have “~~ = 7,893 pounds per square 
3.157 
inch. 

(46) T. D. S., New York, writes: The 
questign was raised recently: Why should 
the steamship ‘‘Umbria” go back to England 
for a new shaft? An intelligent Englishman, 
and also an engineer, made the claim that 
such a shaft as that steamer required could 
not be forged in America; in fact, it could 
only be done in one establishment in England, 
namely, Whitworth’s. Now to settle the 
matter and afford information to many 
Americans who are not competent to decide 
as to how far America is behind in forging 
large shafts, will you please enlighten us and 
oblige? A.—We believe the ‘* Umbria’s” 
shaft could have been forged here; in fact, 
any shaft that can be forged in England can 
also be forged in this country. The Cleve 
land City Forge and Iron Co. has made 
forgings which finished to 32 inches diameter 
and 35 feet long over all, the forged weight 
being something over 40 tons. The Bethle 
hem Iron works is also well fitted up for ex 
ceedingly heavy forgings. 


(47) E. P., Birmingham, Conn., asks: 
Does a horse which exerts a pull of 500 
pounds through a space of 66 feet per min- 
ute lift 33,000 pounds one foot high per 
minute? .A.—The horse is doing work 
equivalent toraising 33,000 pounds 1 foot high 
per minute. This is simply a question re- 
lating to rate of work performed, and is 
computed by multiplying the force exerted 
by the distance through which it acts in a 
unit of time. Here we have 500 x 66 = 
33,000 pounds raised 1 foot high per min- 
ute; in steam engineering this amount is 
called one horse-power. 2. What was the 
standard horse-power taken from? A.—It 
was established by Watt, who estimated 
that a horse could lift a little less than 
33,000 pounds 1 foot high per minute, but 
to make sure that his engines would do as 
much work as the horses, adopted the above 
as the measure of one horse-power, and this 
standard has since been adopted by uni- 
versal consent. 3. Can a good, strong horse 
perform that much work? A.—If a good 
horse works 4 or 5 hours a day only, we 
believe it can do an equivalent amount of 
work, but it is generally admitted that for a 
longer period this estimate is too great. 


(48) S., Syracuse, N. Y., writes: Your 
answer to Question 528, in your issue of 
December 1, 1892, needs reconsideration. 
The volume of a square thread on the sur- 
face of a cylinder is precisely equal to the 
volume of a rectangular collar on the same 
cylinder, having the same outer diameter 
and axial face for the same angle of revolu- 
tions. A.—We thank our correspondent for 
calling our attention to the error in our an- 
swer to Question 528. Let a6ed in Fig. 2 
be a surface lying ina plane through the 
axis of the screw, then the volume of one 
turn between the threads of the screw is 
determined by the product of the area of the 
surface abed by the circumference of the 
circle whose radius is the distance from the 
center of gravity G of the surface, to the 








‘ G i 
2 = E 
x Za 
t < 4 »~ 
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axis of the screw. According to the dimen- 
sions given in accompanying sketch, the area 
of the surface abedis 4.5 Xk 4 = 18 square 
inches; the radius from its center of gravity 
G to the center of the axis of the screw will 
be 33 inches; the circumference of the corre- 
sponding circle will be 23.5619 inches, and the 
volume of the space will be 23.5619 « 18 = 
424.1142 cubic inches, instead of 437.58 cubic 
inches, as previously given. 


(49) J. J.. New York, writes: We have 
a horizontal tubular boiler in this city; its 
dimensions are 62 inches diameter, 17 feet 
long, shell }4 inch thick, 105 tubes 8 inches 
diameter, natural draught. The transverse 
seams are single-riveted;: some of the rivets 
were burnt before they were put into the 
boiler, and I find that the heads of some of 
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the rivets have dropped off. The boiler is 
placed on a bad foundation, which is not 
able to carry it, and allows it to settle; the 
boiler does not remain level, and sometimes 
it leaks. The boiler has been re-set about a 
half dozen times, but even now the bricks 
in the walls are so loose that they can be 
picked out by hand. Some of the rivets in 
the bottom of the boiler have also been re- 
newed, but I cannot find out the conditions 
of the rivets in the sides of the boiler which 
are covered by the walls; what can be done 
to find out their condition, and how can 
defective ones be replaced without taking 
out the tubes? Please inform me through 
your columns what I can do in the matter 
Without running the risk of losing my posi 
tion and license. .A.—Your duty is to re 
port the condition of the boiler and its set 
ting to your employer, and insist on having 
the boiler thoroughly repaired and put ina 
safe working condition by responsible boiler 
makers, and a suitable foundation laid, and 
the brickwork re-set under the supervision 
of a competent mechanical engineer. If 
your employer pays no attention to your 
report, and allows the unsafe condition to 
remain, he is, to say the least, guilty of 
criminal negligence, and should) be reported 
to the Police Department. 


(50) C. W. R., Geneva, N. Y., writes: 
Why is sheet. copper used around the ends 
of both old and new tubes of boilers before 
they are expanded in the head? Will not 
copper used in connection with the iron in 
that way form a sort of galvanic battery 
with the action of the water? We had 
discussion with friends regarding the same; 
one takes the ground that it will make a 
battery when put together this way, and 
another friend states that all boiler tubes 
used in locomotives have a copper ferrule 
put on the outside of each tube where it is 
expanded into the head. We have thought 
that this was done on account that locomo 
tive boiler tubes are oftentimes taken out, 
and if they get to leaking they can be more 
easily expanded with the pressure on; where, 
if they are all iron, this cannot be done so 
easily. Please explain if all) locomotive 
tubes have copper ferrules, and if so, why, 
for the benefit of your many readers, as well 
as the writer. A.—In using water contain 
ing certain salts, a rapid corrosion, usually 
ascribed to galvanie action, is liable to occur 
whenever copper, brass or bronze is in 
metallic contact with the boiler at any point. 
Corrosion due to this cause is more liable to 
occur in marine boilers than in locomotive 
boilers, probably on account of the differ- 
ence inthe quality of water used in these 
boilers. In locomotives the ends of the 
tubes in the furnace are liable to be exposed 
to cold currents of air when the furnace door 
is opened, which in time will cause them to 
leak and give considerable trouble. To 
avoid this leakage as much as possible, short 
copper ferrules are inserted between the 
tubes and sides of the holes in the tube 
sheet; the tubes should be beaded over, to 
prevent the ferrule from dropping out, and 
at the same time protect the ferrules as well 
as the ends of the tubes from wear caused 
by impact of the unconsumed fuel which is 
drawn against them. Copper ferrules are 
seldom placed on the front ends of the tubes 
in locomotive boilers, although the use of 
ferrules on these ends we believe to be good 
practice and advantageous when the tubes 
have to be taken out for making repairs, 
because with ferrules, the holes through the 
front tube sheet, through which the tubes 
must be drawn, are necessarily larger, and 
will permit a slight incrustation on the tubes 
to be drawn through the holes, and there- 
fore involve less labor and time than when 
the holes are smaller. 
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Grant’s Gear Advertisement is always on page 11 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Ideal Drawing Stands. M. C. Hammett, Troy, N. Y 
Forming Lathes Mer. Mach Tool Co., Meriden, Ct. 
Tool Holder: Armstrong Bros. Tool Co., Chicago 
New lists of cutters. Brown & Sharpe. 
Norway Rivets, Evans & Robertson, Cincinnati, O 
6-Spindle Turret Drills A. O. Quint, Hartford, Ct 
‘Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y 
’attern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 
Drill Presses, with Tapping Attachments 
Gould & Eberhardt, Newark, N. J 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N Y 
S. A. Smith, 238. Canal St., Chicago, Ill , is agent 
for standard Tool Co.’s Twist Drills. 
Pulley lathes, most efficient offered. The Lodge 
& Shipiey Machine Tool Co., Cincinnati, ¢ 
Castings forsmall and medium sized vertical en 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 
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Clayton Air Compressor Works, 43 Dey St., N. Y 
Compressors for experim’ts to 300 Ibs. pressure, $50. 
For Cypress Tanks and Vats, address W. E. Cald- 
well Co , Floyd and Main Streets, Louisville, Ky. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vac uum apparatus, 
air PEMpS, acid blowers, filter press pumps, ete. 
* Shapers (Double Triple Quick Stroke ”’) 
_. Trade Mark. 
Gould & Eberhardt, Newark, N. J. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulieys. Yocum & Son’s 
Shafting Works, Drinker St , Philadelphia, 

For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govys.. Back-Pressure 
Valves. T. Kieley, 11 W. 13th St., N.Y. Send fordes’n. 

For the Latest Improved Diamond Prospecting 
Drill. address the M C. Bullock Mfg. Co., corner 
Canal and Washington Sts., Chicago, Il. 

Combination Gear Cutters in stock. Vertical 
Miller, Drill and Slotter in one machine, worth it. 
weight ingold. R.M Clough, Tolland, Conn. 

_ Weelectrotype illustrations and advertisements 
for manufacturers. Prompt and thorough service. 
Send for estimates. A. Mugtord, Hartford, Conn. 

Roper’s Practical Handy-Books for Engineers & 
Firemen; Descriptive Catalogue mailed free. Ed- 
ward Meeks, Pub., 1012 Walnut St., Philadelphia, Pa. 

Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears. 

Gould & Eberbardt, Newark, N. J 

Ss. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, with 
their patent adjustable dies and guide. S. A. Smith, 
23S. Canal Street, Chicago, H1., Western Agent. 

Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York 
Send for Briet History of Patent Legislation. 

De Lamater Screw Propeller Wheel, made only 
by zne Samuel L. Moore & Sons Co., E lizabethport, 
N. J., who have purchased from C, "H. De Lamater 
& Co.. New York, all their patterns, books of 
record, gauges, ete. Location and equipment well 
sre i for Heavy Steamship Repairs. 


‘ Binders” for the AMERIC AN MACHINIST, Two 
styles the ‘* Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 

*New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHLINIST PUBLISHING Co., 2083 Broadway, New York. 

* gig ator Practice eand Steam Engine Economy.’ 
By F. Hemenway. Contains plain directions for 
using a indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid Published by John Wiley & Sons, 53 East 
Tenth Street, New York 
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Several Ways of Molding a Four cham- 
bered Ventilator Shaft —I. 

By 8S. BoLLaNnn. 

The following excellent example may 

with propriety be termed advanced practice 

in the art of molding. Unvaried success in 

producing castings of this type is only pos- 

sible when the most) skillful workmen are 
employed to produce it. 

This particular casting has been selected 

for illustration on this occasion, because in 








Fig.l 


its numerous and varied phases under al- 
tered circumstances, superinduced by the 
lack of facilities in some foundries for mak- 
ing such work readily, it presents a wide 
range of difficulties that can be successfully 
met, only when the best efforts of the most 
skillful artisan are 

At Fig. 
of a four-chambered ventilating shaft 
diameter, 11 feet 
through, The casting, as seen, 


put forth. 
is shown the plan and elevation 
4 feet 
long, and 1} thick all 
is simply 
a plain cylinder with internal webs that 
intersect each other at right angles at the 
center, extending throughout its entire 
length and forming four separate compart- 
ments, or chambers 


Founders having no facilities for molding 












































































































































10 
such a casting vertically, in loam, but, who 
are in every sense well equipped for its pro 
duction in halves, in green sand, would nat- 
urally hesitate about sub-letting the job ata 
considerably advanced figure, if bolting the 
halves together violated no part of their con- 
tract 

Fig. 2 is plan and elevation of the half 


casting for this purpose, showing the web 
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Fig. 2 


at A to be slightly reduced in’ thickness, 
and still further lightened by the eight open 
ings, marked from 2 to J respectively for 
one-half; six similar openings in’ the other 
half to be 


by the broken lines, giving space suflicient 


set exactly between, as indicated 


for a bed of cement that is to be applied for 
the prevention of leakage from one chamber 
to another. 

The subjeet now resolves itself into the 
molding of two castings, one of which, the 
half, is to be cast horizontally, in’ green 
sand with dry sand cores, and the whole one 
vertically in loam; with cores after various 
methods, to be illustrated further on. As 
previously stated, these castings are good ex 
amples of their kind, calling forth and de 
veloping ideas of molding, which, if intelli 
gently understood, may be made of univer 
sal application. 

We will first consider the half one in green 
sand (Fig. 2), and before we sit in judgment 
on what appears so plain a job, let us ex 
umnine into some of the chief features con 
nected with it. 


Firstly. The core weighs in the neighbor 


rig 


hood of seven tons 


i large proportion of 


Which weight must be borne on studs neces 
sarily; this, of course, must be provided for 
by preparing good foundations for the studs 
und a more than ordinarly solid core, the lat- 
ter to be divided in such manner as will be 
most convenient for drying, handling, set 
ting, ete. 
Secondly. The pressure under this core is 
over twenty tons, and this pressure must be 
resisted by a judicious distribution of chap 
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lets and studs which must rest on suitably 
provided iron bearings in the cores, as the 
latter must be held in position by a greater 
weight above, or, what is better, by a system 
of binders sufficiently strong to resist the 
upward pressure. We must not omit to re- 
member here that pressure is exerted in 
every direction as long as the metal is ina 
molten condition, consequently the green 
sand mold needs to be well made if it is ex 
pected to retain its original shape under such 
a test. 

Thirdly. As such a casting would weigh 
about three tons it would be judicious to 
divide the iron, pouring one-half at each end 
bya system of runners cut under the core, as 
described in chapter on ‘‘Pouring,” ete.,” 
AMERICAN MAacuinist, September 29 and 
October 3; this would strengthen the ends 
of the casting by insuring a supply of hot 
iron, at those parts, to the last, and would 
sensibly lessen the damage from abrasion 
which is unpleasantly noticeable when large 
quantities of iron enter the mold at one 
place. 

Starting with the above knowledge of the 
chief requirements, we are more than half 
equipped for the undertaking before a blow 
is struck; how much of this power of intro 
spection is lacking amongst us, as a Class, is 
only too well known, and to the lack of this 
ability to judge of the needs and require 
ments in the case, most of the disasters that 
are constantly oecurring may be traced, 
plainly demonstrating that we as molders 
are not equal to the demands on our ingenu 
ity and judgment, owing to the scarcity of 
education which prevails. 

The magnitude of this job demands a re- 
liable substitute for the prevailing method 
of ‘rolling over,” and this may be found in 
the bed sweep, or former, shown at Fig. 38, 
consisting of two boards A and B, equal to 
the circle of the shaft pattern and held to 
vether by the straight edges, C and D, the 
length of which corresponds to the length of 
the pattern; there must be width suflicient 
to make the ramming of the remainder an 
easy matter after the pattern has been set 
upon the formed bed. 

Let the reader turn to Fig. 4, whieh is a 


sectional view of the whole) mold when 


everything has been achieved up to the 
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closing on of the cope, but before we at- 
tempt any description of the methods adopt- 
ed for the accomplishment of what is there 
seen it will be best to understand the sys 


tem of coring as here applied. Literally 


speaking, this job can be made with two 
cores, formed on strong arbors full length of 
the casting, but preference may, with con 
siderable reason, be made of the means here 
in represented, inasmuch as it accomplishes 
the object with equal facility by a number 
of pieces that are soon dried, and can be 
readily handled, whilst the arrangement of 
the core iron for the bottom sections of core 
makes what, in either case, would be a te 
dious undertaking, a very simple piece of 
work, 

To set these cores on either side of the 
web separately would bea critical operation, 
on account of the tendeney to slide off the 
This difliculty is 
effectually met in this case by uniting the 


studs towards the center. 


two bottom sections of cores at the bearing 
CU, Fig. 5; also at A and B, at which points 
the core iron is allowed to pass through the 
casting, thus making one firm core out of 
both; the irons are easily snapped off when 
the casting is cleaned. 

Fig. 5, 
for making this section of core; the frame is 
made one foot longer than the half of the 


D, shows the end view of frame 


shaft, and simply rests over the core iron, as 
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shown by broken lines at D. This frame 
and a smooth plate is all the core box re 
quired for this part of the job, as the core 
can be easily turned over whendry, and lift 
ed into the mold with ropes round the cross- 
bars at B, Dand £. 
for lifting are unnecessary, and the surface 


By this means staples 


is consequently left clear for the upper sec 
tions of core to rest on. 

The upper cores A and B, Fig. 4, four in 
number, may be made on a smooth plate 
with the upper face down, to be reversed 
again when dry, in which event sides and 
ends with a temporary preparation for the 
circle on one 























side will be all —__ —__ 
the core box ae aes a 
needed at this — 
part. Remember ames” sore, ores | mace 
ing the amount ee 
of pressure that Keene: | cera! Deacons” sopongl 
this core 16s ees) ane | Sag! weed 
called upon to ania caatg. cee! ae 
resist, there a 
must be no mis- pane, col irae) sal 
take about hav- Pome: cee pee eed 
ing the stud jeenet, oneal fae aed 
plates (and D, 2 [4 amd 
Fig. 4, to rest pare samenieratas| ever 
firmly, iron and . IL fl, 
iron, on what- 

ever system of 

core irons may . » 

be used for the Figs 


purpose. On 

the other hand, remembering the amount 
of weight that the bottom sections must 
sustain, equal attention must be paid to the 
selection of material that will hold the 
weight without fracture at the point of con 
tact with the stud; but should the strength 
of the material used be found inadequate to 
the work, then make such an arrangement 
as will insure the stud to press directly 
against the core iron, in which case assur- 
ance is made doubly sure. 

Supposing our cores to be all ready we 
will at once proceed to make the mold, giv- 
ing reasons for the several operations as we 
proceed. The mold, as shown at Fig. 4, 
is contained in the floor, but it is far prefer 
able to have a lower box constructed of 
stout sides, with external flanges to corre- 
spond with those at # and F, the depth of 
may be about 2 feet, standing out 
These 


which 
of the floor about half its depth. 
sides must be connected with extra strong 
cross-bars extending down under the job, 
making it only necessary to clamp, or bolt, 
the two flanges at Hand F' together in order 
to secure anything that may be cast therein; 
the upper flange can be utilized for holding 
down cores, as in this case, after the man 
ner shown in chapter on “Studs, Chaplets, 
ete.,” AMERICAN Macuinist, October 20, 
1892. 
After a 
down at @, 12 inches below the bottom of 


“ood cinder bed has been laid 


the mold, ram solid to within 6 inches, and 
set down the bed former, Fig. 38, at such 
depth as will bring the pattern, when set 
thereon, even with the joint of the flask at 
KE, Fig. 4. 


for placing the anchor plates JZ in such 


The former will serve as a guide 


numbers and position as will best serve the 
purpose of supporting the cores; a knowl 
edge of the weight these must carry will 
suggest the propriety of having them on 
solid ground; otherwise they will be pressed 
downward, and a consequent diminution of 
the thickness at the bottom of the casting 
ensue, 

Theanchor plates satisfactorily set, proceed 
toram oldsand within the frame to within one 
inch of the surface, when the whole must be 
vented down to the cinders, after which the 
facing sand can be applied by tramping anex 
tra thicknessalloverasevenly as possible; the 
surplus can then be struck off to the frame. 
After the frame has been lifted out, continue 
the ramming to the edge of the formed bed, 
set on the pattern and proceed to ram along 
the remaining portion of the pattern in the 
usual way. 

This mode of bed forming will be found 
infinitely superior to any other for ‘‘bedding 
in” for not only large circular, but all classes 
ot work with surfaces more or less irregular. 
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As we close this mold we realize very sen 
sibly the advantages gained by the methods 
adopted for molding it. We know that the 
foundations HW are solid; that the studs J J, 
in consequence of the wedge attachment at 
the back, are immovable thereon; that the 
bottom section of cores, safely held_together 
by the cross-bars, cannot be changed from 
their position, and constitute a safe bed 
whereon to set the upper cores without fear 
of failure; all this we say conspires to make 
the closing of this mold a marvel of sim 
plicity, dispatch and safety. 
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Our Chicago Correspondents, 

We publish from time to time communi 
cations from our correspondents at the expo 
sition groundsin Chicago, These communica 
tions, of the authenticity of which we are as 
sured, go to show the great advances being 
made there in the way of putting every 
thing in connection with the fair into proper 
It appears 
to be, however, quite evident that the space 


shape for the coming exhibition. 


although something enormous in its size, is 
inadequate for the purposes for which it was 
intended. American exhibitors are already 
finding much fault at the lack of accommo 
dations given them, and foreign exhibitors 
are scarcely in better humor in regard to 
this. Still we think the wisdom of the man 
agement will so arrange matters that nearly 
all shall have a fair opportunity to exhibit 
their products. It seems as though the scope 
of the exhibition was hardly taken in view at 
the start. It has mapped itself out into 
greater proportions than was ever thought 
of, but it does not follow from this that in 
telligent management and careful conserving 
of space will not give nearly every one who 
desires to exhibit at the fair a proper oppor 
tunity for doing so—perhaps not so great an 
opportunity as desired, but such an oppor 
tunity as will fairly represent what he has, 
and so in the end we trust that all will be 
satisfied. It has been thought that some of 
the recent European exhibitions could not 
be equaled in this country. We see no rea 
We think that the 
exhibition at Chicago sill more than equal 


son to believe in this. 


anything that has taken place previous to 
this. We, of course, trust that this will be 
true, not in any sense as trying to belittle any 
other exhibition, but as one succeeds another, 
so the last one should be the greatest. We 
are of the opinion that those who view the 
Chicago exhibition will go away satisfied 
that it is the largest of them all. After that 
will undoubtedly come an exhibition that 
will excel the Chicago exhibition; but so far 
as that goes we are fairly well satisfied that 
it will be up to its date the largest ever 
seen. 


Probably there will be nothing shown at 
Chicago that can compare with the showing 
of machine tools. There is no question that 
the showing of these, both from this country 
and Europe, will be the most complete ever 
made in the world, and every one interested 
in this subject, as every mechanic is interest 
ed, will find there the finest assortment and 
arrangement of tools ever made in the 
It will be not only manufacturers, 
but mechanics, who will be 


world. 
interested in 
what they will see there. With some know]- 
edge we have of what will be shown there 
we can safely say that the showing will be 
of the highest interest to both mechanics 
and manufacturers, In the way of steam 
engines we have no doubt the showing will 
be of nearly equal importance. To many 
it will be of even greater importance, be 
cause their inclinations will be more in that 
direction, but to all there will be an exhibi- 
tion there which will be both interesting 
and instructive. 


It has seemed to the citizens of New York 
that the exhibition should have been given 
here, but it is given in this country, and New 
York is not all the country. It went to 
Chicago. Now all should, and we believe 
are inclined to make it a great success. We 
predict for the Chicago exhibition the greatest 
success of any exposition ever held in the 


world. 
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Traamportétion Charges on Coal. 


the 
the coal combine, 


The Committee of Legislature ap 
inted to investigate to 
1ose work we have referred several times, 
is presented its report, and it is instructive 
iding. Besides the familiar 
r different grades from 384 to 414 per cent., 

further and not so familiar fact is noted, 
it, though the modern machinery and ap- 
handling coal enable it to be 
rail with much labor 
any other class of freight, and 


iances for 


insporte ye | by 


less 


an almost 


e risk of loss is comparative ly very slight, | | 


e transportation charges are much higher 
an upon others of our great products that 
per unit of weight. 


‘emuch more valuable 


r instance, the freight charges for coal as 
rreed upon are nearly twice as high as for 
jual weights of wheat and cotton, while no 
ne in possession of even the most element- 
the 


to the railroads of hand- 


iry acquaintance with business will 
ubt that the cost 
ing wheat and cotton is much greater than 
he cost of handling coal. 
It must be that the reason for this is that 
he men who control the prices for the trans- 
tation of and also control the bulk 
production; prefer to put their excess 


coal, 

its 
harges upon its transportation rather than 

mn its production, for the purpose of keep- 
to the limit the prices 
hich private get for coal at 
and the amount left in their pock- 
isafter paying charges upon coal to the sea- 


down lowest 
producers can 


mines, 


ard, the condition of businessthus brought 
bout being made use of to suppress compe- 
tition and gain complete control of the trade. 
violation of the 


and few 


fo thus discriminate is a 
the letter of the law, 
more certain than that sooner 


the practice will 


irit if not of 
be 
r later, and in 
hye stopped by the power of the community, 


things can 


some way, 
which has already shown that it is suflicient- 
potent to at least cause the combine much 


rouble, and, in fact, to force some modifica- 
tion of its plans; among which is the 

nsible withdrawal of the C. R. R. of N. 
1 though it is pretty well understood that 
his withdrawal affects the form only and 
ot the substance of the agreement, at least 


ry the present. 
There is talk now of the New York Legis- 


lature being asked to fix a maximum 


r coal, though it isdoubtful if such legis- 
ition is practicable. 

It would not surprise us if in the end the 
rious States would be compelled for self- 
tection to condemn and pay for the roads, 
of 


| then lease them to operating companies, 


nm a fair estimate their actual value, 


ler conditions that will 
of the public. Of 


protect the inter- 


course there are ob 


fact that the | 
‘ | 
st of coal to consumers has_ been increased | 


price | 


jections to such a course, but it may become 
become necessary nevertheless. 











T ne 
creased its capital stock from $46,000 to $100,000. 


heme (N. Y.) Furniture Company has in 


Work has been commenced on five of the build- 
ings of the Denver Steel Rolling-mills Co., at Shef- 
field, Col. 
| The Alabama Great Southern’s shops, at Merid- 
ian, Miss., are about completed, the improvements 
| having cost about $200,000. 

The Toledo (O.) works of the National Malleable 
Castings Company were destroyed by fire on the 
ithinst. The p'ant will be rebuilt. 

The new wire nail factory at Bridgeport, Ala., is 
now wellunder way. The factory will be 30x75 feet 
and the boiler and engine house 22x24 feet. 

The capacity of the Shenango Valley steel plant 
at New Castle, Pa., is to be enlarged, and the pres- 
ent force of 250 employes increased to 300 or more. 

The mills of the Andrews Iron Company, at 
Haselton, Obio, have resumed, after making repairs 
and putting in new machinery. They report trade 
air. 

It 7 — that the Roanoke Machine Works, Roan- 
oke, , will be increased in capacity 50 per cent., 
whic Mp yr necessitate additions costing about 
$500,000. 

The Fulton Iron and Engine 
Mich., is increasing its plant largely. 
foundry is increased from a capacity 
pounds a day to 20,000. 


Works, Detroit. 
The brass 
of 8,000 


The Enterprise Glass Works, at Beaver Falls. 
Pa., wil resume on April 1, under a new owner 
ship. Druggists’ ware will be manufactured. The 
plant has been idle for a long time. 

The Braddock (Pa) Wire Works, employing 675 
men, has resumed, after a five-weeks’ shut-down for 
repairs. Many improvements were made, and six 
nail machines, requiring 24 additional men, were 
added. 

The plant of the Brown-Bonell [ron Company, at 
Youngstowpb, Oh1o, is again in operation, with suffi- 
cient orders to keep all departments running for 
sometime. The iron frames for the new buildings 
have been placed in position. 

The Ohio Steel Company at Youngstown is stead 
ily pushing the work on its new plant, notwith- 
standing the severity of the weather. The superin 
tendent is Thomas McDonald. who has just left a 
| similar posftion with the Carnegie Company at Du- 
| quesne, Pa 

The E. P. Allis Co., of Milwaukee, Wis., began on 
its $400,000 additions recently. The first building 
to goup will be 300x400 feet, and will be devoted 
exclusively to the manufacture of large engines. 
The company now has contractson hand amount- 
ing to $2,500,000. 

At a meeting of the stockholders of the Rowell 
Box Factory Co., of Batavia, N. Y., held recently, 
it was decided to increase the stock from $15,000 
to $25,000. The officers of the company are E. N. 
Rowell, president; F. S. Wood, vice-president; 
Chas. H. Rupprecht, secretary. 





William Clendinning & Son, whose foundry and 
iron works at Montreal, Can., were recently de- 
stroyed by fire, have been voted a bonus of $30,000 
and fifteen years’ exemption from taxation by the 
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If you pls Me. draw, square, taper, swage, c¢ 
In iron or ste 


other similar shen Send for circulars. 


BRADLEY 
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Bradley HaMMEeIs. 


a BRADLEY HAMMER will soon pay for itself, by what it will save over any 
& COMPANY, 
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oar, spindle, or do any manter of die forging 


SyracusE, N. Y. 








A Practical Little Book, 


ONLY 
t MOTOR OR DYNAMO.” 


; lilustrated with plans and all details. 
fp ssares ELE cv 
i3 Park Row, N.Y. 


stamps 
Accepted. 


**HOW TO MAKEA th. p. 


t1CAL REVIEW, 


Flexible Metallic Fillet 


For Pattern Makers. 8 Sizes. 
H. WHITE, 44 N. 4thst. Phila, Pa. 


ie ben! 





Milwaukee, January 2d, 1893. 


MASON REGULATOR 


I have just put one of your 2-inch Balanced Valves for 
controlling feed pump from receiving tank operated by float 


in tank, to take the place of t 
given satisfaction; and if all y 


as good satisfaction as the valve is doing at present, I shall 
certainly be a convert to the Mason goods. 





JOS. BRADSHAW, Engineer Hotel Pfister. 


CO., BOSTON, MASS. 


wo different ones that have not 
our different products will give 


I am, 
Very truly yours, 


town of St. Henri, Que 
pipe, stoves, ete. 
There is to be 
Rockford, Il 
held a meeting recently, 
officers: President, 


George Tongue; 


business manager, Charles Blewfield. 


Iron Works, of Medina, N. Y., illustrating 


and other buildings. It also illustrates 
proved tackle block known as the “* 


74 Cortlandt street, this city, have issued 


cutting and threading machinery, which 
itlustrated, well printed, 
should bein the hands of 


these machines are designed. 


new iron-mill at Minneapolis, Minn. 
vided between Pittsburgh, 
Youngstown, O, firms. 


Leechburg, Pa., 


the stockholders are James Lowery, 
way magnate, and Mr. Pillsbury 
facturer. 


the machinery about April 1. 


The Morse Twist Drill and Machine Co., 
Bedford, Mass , write us: 
to the limit of our capacity the past year, 
standing the help from much new 
which has been constructed and purchased. 


altogether new to us. Certainly we enter 
the new year in good hope and expectation. 


Among the new industries that 
projected, is a large cotton factory to be 
several miles north of Rome,Ga. Mr.J.W 


ville, of Columbus, Ga., is engineering the 


miles from the city, 
Rome enterprise, 
cated there. The idea of Mr. 


commendable one 
likewise. 

H. W. Knight 
letters and figures for foundrymen’s use 
terns. Seneca Falls, N. Y.. write us: 
of business on pattern letters and 


ever to fill orders. 
have on hand enables 
delay, 


us to fill 
and gives us a firm hold on the trade. 


The Backus Water 
have issued 


their water motors, as arranged for 


may learn within the coming few months of 
baving doubled our steam power, and gained pro- 
portionately in the distribution of some tools not 


1 


the 


and well arranged. 
every mechanic who is 
interested in performing the operations for which 


at 


enterprise. and he says that it is a certainty. 
will be built on the Chombess mill property, seven 
but will be identified as a 
as the main offices will be lo- 
Rounsaville to utilize 
the superior water-power in and around Rome isa 
, and will result in others doing 


, and they will proceed to 
erect large works there for themanufacture of iron 


a silver-plate factory started at 
The directors of the new concern 
and elected the following 
vice-presi- 


dent, Wm. Bengersdorf; secretary and treasurer, 
Claus Peterson; superintendent, John 


Newton: 


We have received a catalogue of the A. L. Swett 
and 
describing a complete line of castings especially 
adapted for use in connection with barns, shops 
an 

Novelty,” 
bearings of which are composed of steel rollers. 


n- 


Messrs. Curtis & Curtis, of Bridgeport, Conn., and 
a new 
catalogue of their die stocks and improved pipe- 
is well 


It 


Contracts for $90,000 worth of machinery for a 
. have been di- 


id 


The amount of capital al- 
ready subscribed and paid in is $500,000, and among 
the street rail- 
, the flour manu- 
The buildings will be ready to receive 


New 
We have been occupied 
notwith- 
machinery 
You 
our 


upon 


are now being 
built 
Rounsa 
new 
It 


& Son, manufacturers of pattern 
on pat 
The condition 
figures is ex- 


eeedingly good. We find we did more business 
last year than ever before, and the present outlook 
is equally satisfactory. We have added new 


varieties to our line of goods, and have doubled 
the size of our plant, so feel in better shape than 
The heavy stock we constantly 
orders without 


Motor Co., of Newark, N. J 
two new catalogues, one illustrating 
furnishing 
motive power for almost every imaginable purpose 


where light power is used, and giving much in 
formation regarding the employment of light 
powers. The other catalogue illustrates and de- 
scribes the fans made by this concern, these fans 
being adapted to ventilation, drying, and many 
other purposes for which a current of air is neces 
sary. These are adapted to be driven by the 
motors referred to above, or from any convenient 
source of power. 





Machinists’ “Supplies | and Iron. 


New York, January 28, 1893. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $14.75 to $15.25: No. 2, 
$14 to $14.50; Gray Forge, $13 to $14 Southern 
brands of good quality are obtainable at $15 
for No.1 Foundry; $13.75 to $14 for No. 2; and 
$12.75 to $13 for Gray Forge. 

Seotch Pig—Coltness is quoted at $21; and $20 
for Eglington. 


Antimony—The market is easy and quiet. We 
quote L. X.. 10\gc. to 115¢¢e.: Cookson’s, 1034¢. to 
10%¢c.; Hallett’s, 104gc. to 108gc., and U. 8. French 


Star, 10%e. 

Copper—Producers continue to quote 12k¢c. 
Lake Copper. No business is reported. 
Copper is held at 11% to 11%e 
Lead—The general asking figures are 
3.95e . although it is reported that 3.85¢ 
accepted by second hand dealers. 

Lard Oil—Prime City is quoted at 98c. 
Western on spot at 95c. to 98e. 

Spelter—Several car-loads are reported sold at 
4.3246c. for New York delivery. Agents continue 
to quote 4 35c. to 4.40e. 

Tin--Business has been light 
for future delivery. 
bids of 20e. 


for 
Casting 


3.90¢e. to 
has been 


to 99e.; 


at 20.05¢e. to 20.25e. 
Spot is offered at 20.10c., with 








> WANTED * 


** Situation and Help”’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
lion, About seven words make a line. Copy should be 


sent to reach us not later than Saturday morning for 


the ensuing week's issue. Answers addressed to our 
care will be forwarded, 

Wanted—Salesmen on. commission, to push a 
special line of mach’y. ‘ Kirk,” care of Am. MAcH. 


Wanted—First-class mac pane 
chine Tool Co., Plainfield, N. 
Mechanical draftsman, experienced designer, 
wants situation. Box 5, AMERICAN MACHINIST 
Wanted—Employment by Ist-class machinist and 
tool maker. Hartford, AMERICAN MACHINIST. 
Mech. draftsman, Ist-class designer “> practical 
man, desires engagement. Box 4, Am. Macu. 
Designer & developer of fine mechanism & man- 
ager of men, seeks engagement. G. V., AM. Macn. 
Mech. draftsman, graduate, 12 years’ peer rience, 
desires to make change; best refs. Box6, Am MAcn. 
Foreman, by expert machinist, exp'd in manuf'g 
and mod. machine shop practice; good designer of 
spee’l mach’y; 1Ist-class refs. H. G., AM. MACHINIST. 
Wanted—Foreman in machine shop mfg. duplex 
steam pumps, employing 50 men. None but exp’d 
man wanted. Gardner Governor Co., Quincy, Il. 
Wanted — Position as traveling salesman, by prac 
tical machinist (American;) good worker; 2 years 
on the road. Box 98, AMERICAN MACHINIST. 
Wanted—A situation as foreman by one of ex 
perience, and a practical tool maker and die sinker. 
Morris Dean, Ilion, N. Y. 


Wanted—Position by designer & draftsman; exp. 
in mach. tools, Steam, electric & hydraulic mach’y; 
technical graduate; shop exp. Box 100, AM. Macn. 


The Pond Ma- 


Wanted—A draftsman; one who has had exp. in 
wood working machinery preferred; must be well 
up in modern draw’g room prac. Box 3, Am. MAcH. 


machinist wants similar or better 
poston: light or heavy work; energetic and thor 
ough; 35 years old, 10 years in charge of men, and 
means business. Address “J.,°° Am. MACBINIST. 


A foreman 


A mechanical engineer, e xperienced in design and 
construction of steam engines, machine tools, ete. 
desires a position; New York or immediate vie inity 
preferred. Address E., P. O. Box 1,187, New York. 








ACKNEY 
AMMERS 





Meet all requirements more 
fully and satisfactorily than 
any other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITE FOR CATALOGUE TO 


THE HACKNEY HAMMER CO. 


20 Johnson St., CLEVELAND, 0 








125 South llth St. 
GEO. B. GRANT, GEARS, PHILA., 
GEO. B. GRANT, GEARS, PHILA., 
GEO. B. GRANT, GEARS, PHILA., 
GEO. B. GRANT, GEARS, PHILA., 
GEO. B. GRANT, GEARS, PHILA., 
GEO. B. GRANT, GEARS, PHILA., 

125 South 11th St. 
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THOS. D. WEST’S 


AMERICAN FOUNDRY PRACTICE 


AND 


MOLDER’S TEXT BOOK, 


Each $2.50, postpaid. 


JOHN WILEY & SONS, NEW YORK. 











ORING 4x» TURNING MILLS 


COMBINING EVERY 


14 SIZES~ FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


IMPROVEMENT. 








H. W. 





87 MAIDEN LANE, N. Y. 





Fi, W. JOHNS 


ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 





Non- Conducting Gacnente ‘i aeiaas and Hot Water Pipes, Boilers, etc. 
SBESTOS BOILTER CcovERiIweos. 
“JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Miliboard, Shoathings. Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc 
Jensey City, Cnicaco. Puitacerewra, Boston, Arianra, Lonoow, 
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*WANTED* 


** Situation and Help’ Advertisements only inserted 
twnder this head. Rate 30 cents a line for each inser- 
tion, About seven words make aline. Copy should be 
sent to reach us not later chan Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded, 


Wanted—A young draftsman of some experience 
to work under instructions of an experienced M. E. 
on engine and boiler work. Address , stating 
experience, and salary exp’d, Box 95, AMER. MACH. 





Foreman pattern maker thoroughly familiar with 
machine to>l, steam engine gearing and special 
machinery desires to make a change: Mass., Conn., 
or R. I. preferred. Foreman, Am. MACHINIST. 


Wanted—At once, by the Webster Mfg.Co.,anum 
ber of first-class tool makers on fine work. Apply at 
once, stating experience in full, wages expected, 
and earliest date of commencement, Chas. E 
Davis, Chief Eng’r Webster Mfg. Co , Chicago, Il. 


Wanted—Foreman machinist; must understand 
drawings and manuf’g work by use of jigs and 
templates up to best modern practice; a chance to 
grow fora live man. Answer, giving full particulars 
and references, Box 96, AMERICAN MACHINIST. 


Wanted—Two active and intelligent young men 
with some machine sbop and drawing room experi 
ence for similar service, with the ultimate end of 
becoming traveling salesmen. State age, previous 
experience, and furnish references, Manufacturer. 
Box 260, Buffalo, N. Y. 


A 1st-class mach. and draftsman may secure a 
permanent pos. as supt.,with a concern mfg. mach’y 
forsaw-mills, flour-mills, also iron work for bridges, 
buildings, etc.; location within 200 miles of Chicago. 
“Superintendent,” care of Northwestern Lumberman, 
Chicago. State references, exp., and salary. 


Wanted—A first-class superintendent to take 
charge of architectural and structural wrought-iron 
works who employ 30 to 60 men; one who under 
stands drawings, mak’g estim’s & laying out work; 
positively state salary expected. Address Archi- 
tectural Iron Worker, AMERICAN MACHINIST. 


Wanted—Foundry foreman, whois accustomed to 
1st-class machinery castings weighing from one 
pound to ten tons each, Corliss engine beds, dry 
sand cylinders, loam work, etc. None but Ist-class 
man need apply, giving exp., refs.,and wages exp'd. 
Gifford Bros., Founders & Machinists, Hudson, N.Y. 


+ MISCELLANEOUS WANTS | 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded, 


Cheap 2d hd lathes & planers. 8. M. York, Clev'd, O. 
Auto, Steam Flue Cleaners. Kelley Co., Erie, Pa. 
For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y 


Best Bolt Header in the world for $50. Address 
Cc. H. Baush & Sons, Holyoke, Mass. 
Splendid plainslide rest lathe, 12’’ swing, $39; 


screw: cutting lathes, bargains. 229, Am. MACHINIST 
For Sale—New Tools: Tron Planers, plane 24/’x 
24’’x5 feet, $350: Screw-cutting Engine Lathes, 20” 
swing by 8-foot bed, $275. F. & A., Am. Macu. 
Wanted —Hardware specialties to build. Send 25 
cents for ‘*Eureka Knife and Shears Sharpener.” 
W.A.Smith & Co., 227 Eddy St., Providence, R. IT. 
To Inventors—An American wishes a new inven- 
tion of merit for Europe; has over 20 years’ experi 
ence abroad, large acquaintance. highest standing, 
and capital. Address P. O. Box 2911, Boston, Mass. 
Special, experimental or other light machinery 
manufactured. Best equipped shop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu- 
facturing. Write us. Moseley & Co., Elgin, Tl. 


We will pay 50 cents each for copies of the 
AmeRICAN MACHINIST Of December 25, 1886, issue ; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING ComMPANY, 203 Broad- 
way, New York. 

Parties wishing machinery of any kind manufact- 
ured, either in large or small quantities, please ad 
dress the undersigned,who own near Boston a large 
and well-equipped shop with the tools of latest 
patterns: responsibility and satisfactory work 
gur’t’d. Manufacturers, P.O, Box 5,305, Boston, Mass. 


For Sale-—One-half or the whole interest in a 
good patent for a useful machine. The first ma- 
chine is built, and can be seen working under 
steam; good cause for selling. Price for patent. 
patterns and first machine, $5,000. Address P. A 
M., care of AMERICAN MACHINIST. 





DESIRABLE SECOND-HAND MACHINERY. 


LATHES, 


1 25 in.x 25 ft. L. W. Pond, Compound Rest, Rod Feed. 
Good order 
1 17 in. x 8 ft. Blaisdell, Rise and Fall Rest. Good as new 
1 17 1n. x 6 ft. Blaisdell, Kise and Fall Rest. Good as hew 
1 16in. x7 ft. Bement, Plain Rest, heavy fine Tool. 
Al condition 


PLANERS. 


1 30in. x 30 in. x 8 ft. Hewes & Phillips, Spiral 
Geared, one head on rail, very fine modern 
Tool. Good as new 
1 15in. x 15 in. x 3 ft. Wilkinson. Ait condition 
1 22in. x 18 in. Blaisdell Crank Vlaner, Good as new 
1 24in. x 24 in. x 5 ft.Whitcomb Planer, Good orver 


MISCELLANEOUS. 


1 4in. Hubbert & Rogers Cutting Off Machine. 
1 20 in. Prentice Bros. Drill, Wheel Feed, with 
Good order 


huck. 

1 20in. Keed Drill, Lever Feed, with Chuck. Good as new 
13 Spindle Barnes Drill Press. Goo 1 as new 
1 No 1 2-Spindle Garvin Drill. Good as new 
1 No. 2 4Spindle Garvin brill. Good as new 
1 No. 3 4-Spindle Garvin Diill. Good as new 
1 No.2 Brown & Sharpe Screw Machine, Auto 

matic Chuck and Wire Feed 
1 15in. x5 ft’ Hendey Turret Lathe 
1 15in x5 ft. Jones& Lamson Turret Lathe, with 

3 jaw Universal Chuck. Good as new 
1 No. 2 Garvin Power Miller, Swivel Vise and 

Arbor Good as new 
1 No. 4 Garvin Miller, Arm, Vise and Arbor. Al condition 
Nearly 500 other New and Second hand Tools in 

Stock. Write for list and prices, 


THE GARVIN MACHINE COMPANY, 


CANAL AND LAIGHT STs. NEw YORK. 


SECOND-HAND AND NEW MACHINERY. 


84in.x84x16.ft. Planer. 3 Head, Niles, 

72 1n.x48x33 ft. Planer 3 Heads, 

64 in. x42 in x244¢ ft. do 2 do 

42in x42in.xl6ft. do 1 do 

30 in, x30 in.x8 ft. do 1 Head, 

26in. x2 in.x7 ft. do 1 do 
2in.xWin.x5ft. do 1 do 

22in.x21 in.x5 ft. do 1 do 

80in.xi8 ft Engine Lathe. 

54 in.x20 ft. between Centers Niles Engine Lathe 


Al condition 





Al condition 
Good order 





52in.x35 ft. | athe with Hor. Boring Mill one end. Putnam. 
60 in x45 ft. Double Heaa Engine Lathe. 

42 in.x20 ft. bet Ween Centers, Betts Engine Lathe. 
50in.x30 ft. Bed, Triple Geared New Engine Lathe, 
30 in. x28 ft. b. W. Pond Shafting Lathe. 
32in.xl2, 14, 16, 18 ft. Bed. New Engine do 
28in.xl2, 14, 16, 18 ft. do do do do 
21in.xl0, 12 ft, do do do do 
20in.x12 & 8 ft. do 2d Hand do do 
18in.x 6,7 & 8 ft. do New & do do do 

1? in.x 8 ft. do do do do 
16in.x6 & & ft. do do do do do 

15 in.x6 & 8 ft. do do do do do 

14 in.x 6 ft do do do do do 


Car Axle Lathe, Bement. 
15, 16, 18, in. Crank Shapers. 
20, 24, 26 & 30 in. Geared Shapers. 
20, 22 24, 28, 30 & 36 in Drills, 
Bolt Cutters. 
12 Shaper lrav. Head, Two Tables, 
Bolt Cutters, Gang Drills, Millng Machines, Punch Presses, 
, Vertical Boring and Turn Mii 
8, 13 and 16 in. Stroke slotters. Boiler Head Flanging Machine, 
O’Brien. Gear Molding Machines. 
1100 and 3000 lb. Bement Steam Hamier, 
100 and 150 Ib. Steam Hammer. 
40 H. P. Vert. Engine. N. Y.8.S8. P. Co, 
llin.xI8in. Hor. Engine. Al Order. 
2in.x24in. Corliss do do 


GEO. PLACE MACHINE CO., 


120 BROADWAY. NEW YORK, 


SOFT GRAY 1ROW CASTINGS. 


From \%& oz. to 1000 ibs. Small Castingsa 
Speciality. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 


Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of specialties, or can furnish com- 
lete plants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. Estimates furnished. Cor- 
respondence solicited. 

Send for Circular of our SENSITIVE ENEE DBILL. 








SECOND-HAND MACHINERY 


Of Modern Style, in First-class Order. 
ENGINE LATHES, 


13 in.x 6 ft. 1 1-16 hole, Cpd Rest and Cross Feed. Improved. 
l4in.x 6 ft. Raise and Fall Rest, complete Fitchburg. 
15 in.x 6 ft do do do Lathe & Morse. 
15 in.x 6 ft. Plain and R. and F. Rests complete. Fitchburg, 
16in.x 6 ft. with Taper Attachment, do do 
16in.x 8&8 ft. Compound Rest do do 
IRin.x & ft. Raise and Fall Rest, do New Haven. 
20 in. x18 ft. Cpd. Rest & Cross “d., & Chuck, do Lathe & Morse, 
22 in.x12 ft. do do Fitchburg. 
24 in.x13 ft. do do do 

27 in.xl2 ft. do do do 

35 in.xl4 ft. do do do 

50 in. xI& ft. do do Triple Geared. do 


PLANERS. 

21 in.x 5 ft. Old Style—Fair Order. 

24in.x4ft with all the feeds complete—Wood Light. 
27 in.x 6 ft. Full Auto. Feeds, ete. 

in.x 8 ft. Heavy Pattern 

35 in. x 7 ft. Old Style—Good Order—Low Price 
#2 in.x 9 ft. Heavy Pattern 

SHAPERS, 


8 in. Stroke. Crank Motion. 


Low Price. 


Pond. 
Gleason. 


Hewes & Phillips. 


Gould. 


13in. do Tray, head—very heavy—with 2 Tables. 
l4in. do Trav. Head, Good as new. Fitchburg 
l5in, do Friction Style. Imp. Tilting Table. Hendey. 
15 in do Crank Motion, with all improvements 
24in. do Triple Geared, do do 

DRILLS, 
20 in. Swing with Wheel Feed. Davis. 
24in. do Back Geared and Auto, Feed. Ames. 


do do 


30in. do do Fitchburg, 
Radial Drill, 6 ft. Arm, complete. do 
MISCEKELLANEFOUS. 

Upright Boring and Turning Mill, 38 in, coiplete. 

Hor. Boring and Drilling Machine. Fitchburg. 
Slotting Machine. Sin. Stroke, Auto, Feeds and quick return. 
Gould & Eberhardt 36 in. Auto. Gear Cutter 

Brown & Sharpe Vertical Turret Chucking Machine. 

Brown & Sharpe No. 5 Screw Machines, complete. 

Jones & Lamson No.3 do do do 

Jones & Lamson No. 11 Screw Machine, complete with tools. 

rate & Whitney Profiling Machine, 2 ~pindies. 

Boller Bending Rolls, 8 and 10 ft., improved, 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


SUCCESSOR TO 


E. P. BULLARD’S 


N Y. Mach’y Warerooms, 









ALL KINDS IN STOCK. 


FOR 
TOOLS, Manufactory, SREFFIELD, ENO. 
DRILLS, Chief Am. Office, 91 JOHN ST., N.Y. 
DIES, &c.] wm. Jessop & SONS, LD. 

















SEND FOR CIRCULAR. 
THE GEO. BURNHAM CO,, Worcester, Mass. 


FIREMEN 
STUDY 


MECHANICS 


AT HOME. 
Send for FREE Circu- 
lar to The Correspondence 
School of Mechanics, 
Scranton, Pa 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
y Maker of all kinds of 


CHINERY. 


Special facilities for Accurate 
Work. 















Bevel Gears cut theoretically 
correct, 





BRADY WFC. 60. 83 Washington St., 


BROOKLYN, N. Y. 








THE DEANE 


STEAM 


DEANE STEAM PUMP CO., 


z ws ape 


HOLYOKE, MASS. 





xy 
Ne 


AND OTHER FINE TOOLS 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


REQUIRING GREAT ENDURANCE OF 








A NEW SCREW PLATE. THE HANDIEST PLATE MADE. 
mT g ) THE FULL MOUNTED LICHTNINC. 








These Plates have a stock with each die. 
celebrated Adjustable Ts gery Dies. 
correct length and weigh 
of dies may be in use out of same set at same time. SEND 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


The dies are our 
Each Stock is of 


to suit size of die. Several sizes 


Made by 


CREENFIELD, MASS., U. S. A. 





"R, MUSHET’S S$ 


PECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


BB. M. TONES & CO... . 


BOSTON: tt & 13 Oliver St. 


NEW YORK: {43 Liberty St. 








ed 


9 to 15 in, SWING 
Modern [esign, 
Valuable Features, 
CATALOGUE FREE. 


SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 


BE ae : Electrical and Experimental Work. 
= ——— DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 











FITCHBURG MACHINE WORKS, 


we 
yw . 


FITCHBURG 


AND OTHER 





SEND FOR 
CATALOCUE E. 


48-inch Planer. 







THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 











THE J. L. 
O 


4 C. H. REDMAN & CO. 
TAY LOR { Sole iain. 





Wi J.b.. TAYLOR PIPE & NUT 


pC A 


PIPE AND NUT WRENCH. 


WRENCH 
PAT® DEC.1, 1891. 











ecetcrur=™ 


Send for Circular. Nene 


ANN BOKER & CO., SOLE ACENTS, 
101 and 108 Duane Street, New York. 





Et TU 


TEEL.TUBE 
SMOOTH: COLD DRAWN 





John S. Leng’s Son & Co. NewYork, 





Wren ORDERING NEW TOOLS INSIST 
UPON HAVING VANDERBEEK'S 
CounTersuarT. Some OF THE LARGEST 
SHOPS ARE TAKING THE 
oto CouNTERSHAFTS OUT AND PUTTING 
OURS IN THEIR PLACES. 


THE STATES MACHINE CoO., 
HARTFORD, CONN. 








POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WOBK, &o. 


Has all the Improved Features Usually Found on High Grade 


Planers, and is Capable of Doing the Best and Finest Work, 


00138 UOIBujYyseM Bl 


“OO BF NOSNIWIIA ‘f *W 


AS G3YNLOVINNVUW 


‘sseWw ‘u0}s0g 











IDGEPORT MACHINE 


EPBullard "Bri 


~ 






geport Conn 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 









3000 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





BERLIN IRON BRIDGE CO. 


Office and Works: 


No. 8 Railroad Ave., East Berlin, Conn. 


M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


CHAS. 


Engineers, Architects and 
Builders of 





BURR K,. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 





*sSulpling 
pue soSpiug |903g puke uo] 


The above illustration, taken direct from a photograph, shows fhe interior of an Iron Foundry designed 


and built by us for The Farrell Foundry & Machine Co. at Ansonia. Conn. 


feet. in width by 302 feet in length. 
central portion is 56 teet in width. 


Tne building is 129 


The wings are 30 feet and 43 feet re spectively, and the 
The central portion of the building is con- 


trolled by a hydraulic traveling crane, with a travel tne full length of the 
building, and is also arranged with jib cranes for delivering material 
from the traveling crane to the cranes in the wing trusses 





SEND FOR OUR ILL USTRATED CATALOGUE. 





KIRE 
(an be avoided 
by having an (il 
Cabinet, Sizes 
holding from one 
tw four barrels ean 
he supplied at 
short notice, Drop 
a postal card and 
wet alist and 
discounts, 


FRASSE & CO., 


90-94 PARK ROW, NEW YORK CITY. 


The 








Founded fourteen years ago 
and prior to 1887 known as 
The Sanite — Engineer. 

The recognizec ‘ag | on 
Municipal and _ Building 
Enxineerip Recently en- 
larged by t 16 addition of a 
department conducted, as 
is its custom, under the ad- 

vice of an expert, in which 
notable industrial plants are 


Engineerin 
regularly described and il- 
lustrated, the steam and 


power plants being a conspicuous feature. 

Published every Saturday, $5 per year to United States, 
Canada and Mexico—3 to other countries, Sample copies 
and list of its publications free. Address, 


THE ENCINEERING RECORD, 
277 Pearl Street, 





New York. 


MACHINISTS, = Write for Circular of 


COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE. 
Agents wanted. J.T. SLOCOMB & CO., PROV., R. 1. 








Cc. WwW. LE COUNT, 





SOUTH NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 
= HEAVY STEEL 000 229 
e No. os Price. bor = & 
1......38....8 .40 Zo 
Se ocr 885 a2] 
“A Seer te F333 & 
| a epee: eae O8S3 & =x 
ihe, eee & eee Certs 4 
ES ee: ere 203 7a Zo 
Be Vo 000k 18.000. 8 pre 9 
Pos 8...114..... s70F a 
gis 9....138.. 6 SOS $ & 
eek 10....11-2..... 9 Sip & gs 
(BSS 110BpS & ae 
4 eee eee 1.20 S58 oe 
SES 13.2019 14.2... 1.35 9 8S 
ee ie 212... 1.458 sia 
SG Wo icc scece 1.60 “24 — 
2 See See's ee 1.808058 op 
a A Cee 21005 S75 
eS B.++f 28 beeen 2.75 Nay» 
as 5 .... 3.2% BBS ea —] 
a” Ful set of i0'$2 3.60 R 3° 2 es 
3 20 (ext.) 5 4.00 25> Serpe 
i] 21 (ext.) 6 +50 == oN 
One Small Set of 8—by 1-4 inches to 20 inch, - $ 6.25 
One Set of 12—by 1-4 in. to 2in. continued by 1-2in. to4 4in. 13.9% 
These goods are for sale by CHAS. CHURCHILL & CC 
U’t’d. 21 Crose St., London. England 





PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 
ano TWIST DRILL GAGE 
a WYKE & CO E.Boston,Mass 


MFR'S FINE MACHINISTS TOOLS. 
SEND FOR LISTS 
CHAS CHURCHILL& CO.,LTD, AGTS. 
21 CRosSST.FinSBURY, LONDON ENC. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators 


PROVIDENCE, R. I. 


FRISBIE FRICTION 
PULLEYS » CLUTCHES. 


THE D. FRISBIE CO., 














114 LIBERTY STREET, - NEW YORE. 








LELAND, FAULCONER & NORTON CO. Det, ik 





G 





THE 


LODGE & SHIPLEY 


MACHINE TOOL CO., 


108-115 CULVERT STREET, 
CINCINNATI, O., U. S. A. 





PU LLEY 
GEAR 


AND 


without Boring Device 


ping Machinery 


GEAR LATHES 


TERS 


PULLEY, Drilling and Tap- 


GEAR CUTTING ENGINES 
AUTOMATIC GEAR CUT- 


PULLEY LATHES with or 















ON PEX3BY $ 


DSCNS FOL a LOE SUP tz, TPL EET 


FAs! GEST tS ODIN ZS OG EXRTS 


4 


SLOTS x 


BUFFALO BLOWERS. 


F, Pai AV IAS 


OMG A LOLA SEPIA 


7 _=-S 


asd; (News 





AXS% UGE PARTE GRA oF ate 
BUFFALO FORGE Co., BUFFALO. N.Y. 





HE AERATED FUEL COMPANY’S SYSTE 


200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 
W.S. COLLINS, 45 and 46 Drexel B’!Id’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U.8., SPRINGFIELD, MASS. 


Gives the best oil fire. 


Does not increase insurance, 











INro. 1 


TRAVELING CRANE. " o..-5005 beams 


CAPACITY, 3,000. 


PRICE OF MACHINE, - ~- $100.00 
Timber, Bolts, Track Iron for overhead frame, 11.50 
Send for Illustrated Circular, giving full details. 


333 E. 56x Sr. 


T. SHRIVER & CO. “New york. 





LATHES, 
PLANERS, 
DRILLS 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements, 


163 & 166 Washington St., NEW YORK. 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia, 


t#r Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages, 8vo., and our other Catak gues and Cir 
culars, the whole cove ring every branch of Science ay plied 
to the Arts, sent free and free ot postage to any one in any 
part of the world who will furnish his address. 





THE FOX PATENT OPER SIDE SHAPER. 


No springing of ram. 
No overhanging table 

Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad. 
justed 1-16 in. or 24 in. 

No Screws to Monkey 
with. 

Powerful, Quick, 

Accurate. 

Write for Circular, 


THE FOX MACHINE CO,, 
825 N. Front St. 
GRAND RAPIDS, MICH. 











is Hot Iron 
SS = or Steel, 
A. R. KING MEG. CO., 
ERIE, tith & {2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS, 








Heavy Machine Castings. 
















WORTHINCTON 


PUMPING ENGINE 


FOR 
WATER WORKS. 


SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 


HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 








NEW YORK, 
BOSTON, PHILADELPHIA, CHICAGO. 
ST. LouISs, DENVER, 
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a in 1874. Corner Lake & Kirtland Sts., Cleveland, 0. 
CLEVELAND TWIST DRILL CO. be dyndha hence ig areal 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


OLE MANUFACTURERS OF 


GRAHAM'S GROOVED ‘SHANK TWIST DRILLS AND CREEKS. 











Endorsed by Practical Mechanics Fvarywhere Send for Catalogue. 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 
Can be attached or removed in a few secc 
injury to shaft or coupling. 
SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
yunts and illustrated Price List of 20 sizes. 





mnds without 





Send for disec 


R. J, STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N, Y. 


ODERN LOCOMOTIV! 
CONSTRUCTION. 


By J.G. A. MEYER. 


This valuable series of 106 artic. 
having been concluded, copies of t: 
American Machinist contain': 








Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J.G, A. MEYER. 





ADDRESS: 


American Machinist, 
2038 BROADWAY, 


This valuable series of 93 articles 
oaving been concluded, copies of the 
American Machinist containing 








them wit be jueaed cf “7 to any ar them aac i =e to any addre 
in the S., Canada or Mevico, for $4.65, | ™ in the anada or Mexico. for $5.5 
or single copies fects. each. postpaid. | NEW YORK. or single copies. 5 cts each. postpaid 





ENGINE CASTINGS. 


1-8 to 6 H. P. Horizontal and 
Marine 8, 16 and 60 Light 
DYNA MOS 

Fan, ee Machine and 
Boat "Motors. Either parts 
with =. or finished 
mac hines. Ou 825.00 
PL! NG DY NA. uo 
runs £) py of solution, Send 
stamp for Catalogue. 


PALMER BROS., Mianus, Conn 
SEND FOR CATALOQUE. 


ESTER MACHINE SCREW CO. 


moe YVVViiiirri"' qdaddds 
WORCESTER Nhivey 














THE STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provipvence, R. I. Boston, Mass. 







Manufacturers ae. Cap é¢ 
Machine Screws, Studs, etc 


ACHINER 
For Reducing and Pointing Wire, 
|] ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


|i For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Gt. 





Circular, 





ke A 
Patent Stop Motion. SS Registers 2 000 
Revolutions 








ENGRAVER on WOOD 
‘SSanwere - NEW YORK- 


© KEYS OR KEY SEATS! 
ICHOLSON’S a SHAFT COUPLINGS. 

















ManuracturReo BY W. H. NICHOLSON & CO., WILKES-BARRE PA. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


BUILDERS OF 





FOR WORKING 
WIRE or SITEET METAL 
INTO ANY SHAPE DESIRED. 


BICYCLE MACHINERY A SPECIALTY. 





. | Adams St., 


BROOKLYN, 





"Wd ‘WIH@’‘IAGW' IInd 
‘$}393138 WSGIIA pure ptz 
*‘SHIOMA PUP 220 


DIES, ‘ 
DROP HAMMERS, 
Punches and Shears. 


THE HENDERSON NACHINE TOOL C0. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


Correspondence solicited. 


OWNERS ALSO OF 
The Stiles & Parker Press Co. 











, AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 

r? STEAM PUMPS FOR ALL DUTIES. 
esi THE BUFFALO STEAM PUMP CO., 
|). WORKS, BU pte ag N. W. 


76 JOHN STREET CITY. 
BRANCH OFFICES {38-87 CLINTON sieaT. CHICAGO, ILLS. 


THE MILLER STEAM PUMP CoO., 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPEGIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 





DIXON, 
ILL. 









IO XS KAZ Dye XteX 22 





FOR ALL 


WARRANTED 
THE SITUATIONS. 


BEST MADE 


Manufactured by 


r -¢ M. T. DAVIDSON. 
iB PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


» 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: fF OUiVik STREET, BOSTON, 


as oo Sa De See See cs 














RUE’ S “UNIQUE” SINGLE TUBE INJECTORS. 
* LIFTING OR NON-LIFTING. 

Require no change for varying pressures 
of steam. Can be placed in any position. 
Are simple in construction and convenient for 
ee out tubes in cleaning when required. 


TAIRAGLE OF ANY DEALER IR STEAM FITTERS SUPPLIES. 


Send for new 1892 Catalogue of Injectors and Boiler 
Washers, containing also useful information on 
manner of attaching and operating same. 


Rue Mfg. Co., 118 N. 9th St., Phila., Pa. 














All GENUINE 
INGOTS & MANUFACTURES | 


BEAR OUR 
REG.TRADE MARKS. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO.LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
|| BRONZE IN THE UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHosPHor-BRonzE,. 


BALLS 


For all Anti-Friction Purposes. 


STEEL BALLS from 3: to 1” 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’ in a short time. Aluminoid hard as hardened tool 
steel all sizes above 14’’,. Write for prices and samples. 


GRANT ANTI-FRICTION BALL CO., Fitchburg, Mass. 


The EVANS FRICTION CONES, 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CoO., 


95 Water Street, BOSTON MASS, 


is bh | 


Do spho 2 Jb 207 Tye 






















TRUMP CHUCK. 

The Cheapest and Best. 

WILL HOLD 

= ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO.. MFRS. 


Wilmington, Delaware, U.S. A. 


Made in 8 sizes, viz.: No. 1. Holds 0 to 4” 
For Sale by CHAS. CHURCHILL & CO., Ltd. 


a 0 to 4” 
' 3. ~ 0 to 34” 





Roots Forte Black Rotary Blows, 


FOUNDERS, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





SLOW SPEED, POSITIVE BL AST, 
PERFECTLY BALANCED, 


: Best Mechanical Construction. 






Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 


P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


§. 5. TOWNSEND, Gen. Agt.|,, 168 & 165 


Washington St. 


COOKE & C6., Selling Agts.) NEW YORK. 


In Writing Please Mention This Paper. 


L. S. STARRETT, 
Athol, Mass., U.S. A. 
Lonvon Acrnrs: Chas. Churchill & Co., Ltd., 


21 Cross St., Finsbury, E. C. 





Tue Davidson STEAM PUMPS AND PUMPING ENGINES. 
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COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 
AND REMOVING 
WATER, OIL, GREASE 
And Other Impurities from 
Exhaust Steam. 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send fer Cirenlar and Price List. 


Harrison Safety Boiler W'ks, 





jonetionn perry ra & ‘Tool Works,| WAR 


a wl 
=F REAMERS 


54 inch to 5 inch. 
JAMES A. TAYLOR & CO. 


Bristol’s Patent Steel Belt Lacing, 
SAVES TIME, 
SAVES BELTS, 
SAVES MONEY. 












READY TO APPLY Finisnedvowy OaMples Free. 








Germantown Junction, Phila., Pa. 


THe Bristots’ Mra. Co., Wartersury, Conn. 








Manufacturers of 


nee 


ELECTRIC MOTORS, <: 


Presses and other machinery. 





Complete Power Plants. 


York St, & Sedgley Ave., Philadelphia, 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


for driving 
Machine Tools, Cranes, Elevators, Pumps, 


ELECTRIC GENERATORS 


ially adapt- 


For instal- 
ylation of 








LATHE 


mechanics, namely, the eccentric, lever and screw. 
and relative proportion in this tool we are enabled 


THE ONEIDA MFG. CHUCK CO., 


ONEIDA, N. Y., U.S.A. 
MANUFACTURERS OF PATENTED 


AND DRILL CHUCKS. 
THE LITTLE HERCULES DRILL CHUCK, combines in 
its gripping mechanism three unequaled principles known in the field of 


tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 


In their combination ~~“ 
to offer a much superior === 











NORTON. 


SUEY WHE i., 


WORCESTER, MASS. 


Send for Illustrated Catalogue. 





CRANES, PORTABLE HOISTS, 






SEND FOR CATALOGUE. 


TATA 


OVERHEAD bil TROLLEYS. 














MARIS AND BEEKLEY, 






2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 





; 
i 
f 


Send for Circulars 
and References. 








HIGH SPEED POWER 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 













; = bE 
vacant a. : 
— Be 

PRICESON “iM GL 7 = 
APPLICATION. msi bes 
z 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 





INTERESTINC, 
INSTRUCTIVE. 


Our new pamphlet on lubricating by 


means of Pure Flake Graphite. 


S 
copy. end fora 


JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 






















REAMER. 


Will work in 
any position. 


—-OR— 


59 S. Fifth Ave., 
NEW YORK. 









—OF— 
IRON, 
BRASS and 


PIPE. 
ALL STYLES, 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN, 





TRAVELING CRANES. 


PHILADELPHIA, PA. 


MOFFET PORTABLE DRILL. ut, Welds 
unsurpassen weer onel § ALUMINUM! | § ¢ [200 toc 
ASA 146 inches iam motive flues per 
THE COWLES | ELECTRIC SMELTING &@ [oR 


Runs with Steam 


Compressed Air. 


>. c. TIMOLAT, 


me COILS & BENDS 


COPPER 


d Combination Chucks. rm 


| Geare 
Roth 3 and 4 Jaw. 


Jaws Reversible. 
Diameter. Capa 
inch, 
i= 
wi-8 * 
13 . 
151-4 ** 
18 ’ 


MANUFACTURERS OF 


LATHE and DRILL 
CHUCKS. 


SEND FOR ILLUSTRATED CATALOGUE. 


7 


a 
‘ 


4 
30 
35 








NEW DRILL CHUCK, 


_ strong, Durable Asura and Cheap, 


SEND FOR PRICES AND DISCOUNTS. 


THE E. HORTON & SON CO., 
WINDSOR LOCKS, CONN,, U.S 
Ltd., 21 Cross St., 











Or CHAS. CHURCHILL & CO., 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


IIARTEORD, CONN, 


Finsbury, London, Eng. 





We now carry 





LATHE AND DRILL CHUCKS 


pare 


sm | Buyers should note quality firs 

| J and then price. We have made im 

provements which greatly increase 

Fy the durab ty and accuracy of our 

H tools. tlease investigate curclaine. 

We carry a larwe variety in stock, 

and design chucks and chucking 

tools for special purposes. Have 
you read our late catalogue! 





SECTION INDPT. 


PEQ DRILL. 
HE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT. 





SKINNER 


CHUCKS 


Wi Independent, Universal and Com- 
bination LATHE CHUCES, 
—Also, DRILL CHUCKS.— 
SKINNER CHUCK CO., 


NEW BRITAIN, CONN, 


The NATIONAL. 


INDEPENDENT, 
UNIVERSAL, 
COMBINATION. 


CHUCKS 


ALL STYLES. 
NEW REVERSIBLE JAWS 
(DOVETAILED). 

New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 

3 Has the Holding 
Power of Taper Socket 
together with all the 
advantages of the com 
mon Frietion Chuck. 
Write for Illustrated 
Price List and Discounts 
to 
THE PRATT CHUCK CO., 


Clayville, N. Y., U. s. A. 


psetae ¢ 


SWEETLANG. 





a 
Send for CATALOGUE. 








Chucks 


enor. Easiest to change. Best finish. 
gave (patented) givin be changes includln 
desired position. IGUE 
free. Liberal disc Bay aki »t shipment, ‘ 
WM. WHITLOCK, MANUFACTURER, , 
132d Street and Park Ave., New York City. 


ERSHELL FLUE WELDER 


Will weld any size flues 
in superior manner, the 
weld being , 
perfectly 
smooth in- 
side and 


Reversible 

every possible 
lustrated, sent 
Address 











Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


a Cc. WwW. JORDAN, 
4 Wayne St. 
WORCESTER, MASS, 
























ss 





ee ge Pe tele | 


Send for circular 


HETHERINGTON 
& BERNER, 
Indianapolis, Ind. 


—_—-« 


ALUMINUM COMPANY, 
Lockport, New York, 
Offer Pure Aluminum in Ingots, Slabs, 


Sheet, Wire and Castings at lowest market 
rates. 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 
SVOVSVSHV_SSVVKVSVWS aA 


~~ 








vi HYDRAULIC MACHINERY, is 
PRESSES, PUMPS, _ 
PUNCHES, JACKS, ee 
VALVES,’ orer 
FITTINGS, 50 
PACKINGS, Rail- 
ACCU M U LATO RS. roads, 


Watson & Stillman, 


Manufacturers, 


204, 206, 208 & 210 E. 43d St., 
NEW YORK. 








Vreeland’s Transfer Jack, 


Hand Punch. 
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PUTNAM MACHINE COMPANY, 


ORIGINAL BUILDERS 


orf 


PUTNAM { 
AUTOMATIC ENGINES. 


IRON PLANERS, BOLT 
GUTTERS, UPRIGHT | 
DRILLS, MILLING MA- 
CHINES, SHAPERS, = 
SLOTTERS, RAILROAD = 
TOOLS, ETC. 


i semi-Senadaré 
Lathe, 





= STANDARD, 
owe SEMI-STANDARD, 


AND 


RECULAR 
| LATHES. 
SFITCHBURG, - MASS. 


U. Ss. A. 





UNIVERAL i Tm 


made on the most ap- 
proved plans. Are 
‘ strictly first class 
: in workman 






ship. mate- 
rial and de- 
sign, and are 
warranted as 
such. For quick 
adjustments, 
rapid _ produc- 
4 =. tionof fine work 
* and convenience 
—_o of operation 
= . they are unex- 
celled. Sold on their merits. 

Ratlefnotion guaranteed. Address for full par- 


ticulars, LANDIS BROS., Mfrs., 
Waynesboro, Pa. 


JOHN BECKER MANUFACTURING CO. 


MANUFACTURERS OF 


VERTICAL 


MILLING =MACHINES, 
TOOLS 


AND 


MACHINERY 
BRASS 





Water St, 


y Some 0 we 


ememecor reer muse, Ffshhunp, Mass tm 











Manufacturers of Hil 
Drawing Materials, |W 


= Sa a 
—¥ CRESS 
ES ESSER cp “il | 

AND + toe ns — 2. HH 


\\ han 4 Surveying Instru- | | i 
an = ee mente, &- ; yt 


nd Re ac iality, 


Paragon Drawing Inst struments, Extrz 
n a a x niv er- 


German Drawing Instr ume ent s, Pa oe or 
sal, Anvil Drawing, He ales 
Tr jangle es, T-Squares, si i Re ~ Star ndar i Pr ofile oat id 
Cross-section Papers. Catalog yk ) pro’ ifes onal people « 


FOUNDERS 








application, 





A. FAL K © N A .U, 
(ith Street & Ridge Ave., Philadelphia, Pa 


MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 


GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed 


HAMILTON 
MACHINE T00L C0, 


N. FE. Cor. Water & Market Sts, 
Hamilton, Ohio, U.S, A. 





Power Feed 


A SPECIALTY. 
Correspondence Solicited 











DO YOUR 


TAPPING 


WITH THE 


Leland Tapping Attachment, 
| HAMPDEN TOOL co,, 


HOLYOKE, MASs. 


} PRICES REDUCED. 


DOES NOT BREAK TAPS. 


A .. aD Ou 
aia On Ista ile fr ictio 
tific * treatn ent ¢ ontin ally 


Send prey pricing 





® oll 


Send for Catalogue. 
operation requiring high, ewen and controllable 
temperature. 


No. 80 NASSAU ST., NEW YORK. 


AMERICAN GAS FURNACE CO.., 


GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Estimates made for any mechanical 





THE INGERSOLL MILLING MACHINE 6O., 


ROCKFORD, ILLS. 
15 in., 22 in., 24 in., 36 in. Slab Milling Machines. Hori. 
zontal Boring Machines. 
36 in.x36 in.x8 ft. Slab Milling Machines. 
Weight, 22,000 Ibs. 


Milling Cutters of any Size or Shape. 





PAT. DEC. 24, 1889. 






Eee Oe 


3 - = 





meus 


BICKFORD 
DRILL CO,, 


BUILDERS OF 


UPRIGHT 
= RADIAL 


AND 


UNIVERSAL 


.. RADIAL DRILLS. 
\ “= Boring & Turn- 
2 ing Mills. 


3 PIKESTREET, 
CINCINNATI, O. 












THE BEST WORKMEN 


ARE USING 


GROBET SWISS FILES. 


MONTGOMERY & C0., 
105 FULTON ST., 
NEW YORK CITY. 














/ ting-off and 
- ~~ Centering 
Machine. 


Bises, 2/’, 37, 4", O’, @” 
MADE BY 
HURLBUT, ROGERS 
MACHINE CO. 
South Sudbury, Mass. 

g Chas. Churchill & Co., Ltd., 
= Agents, 21 Cross St., London, 
= England. 





W. C. YOUNG M’F’G CO.," ou" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 





THE McNAULL 
eof — UNIVERSAL RADIAL 


DRILL. 


Patented. 


BEST THING OUT. 
Write for circulars to 


McNAULL 
—— Math. &Fdy.Co,, 


RONCEVERTE, 








W. VA. 





COMPLETE MACHINE SHOP EQUIPMENTS. 


The Latest Improved Tools. Accurate--Rapid--Powerful--Rigid. 


s@- ENGINE LATHES, 12 to 38-inch Swing. 
ss” BRASS FINISHING LATHES. 













EXAMINE 
OUR TOOLS 









THE LODGE & DAVIS MACHINE TOOL CO. 





BEFORE BUYINC. 


a” TURRET CHUCKING LATHES. 
8g” HAND AND SPEED LATHES. 
kao” FOX MONITOR LATHES. 
sa" UPRIGHT DRILL PRESSES. 
sas> PLAIN RADIAL DRILLS. 
sa UNIVERSAL RADIAL DRILLS. 
aa" SENSITIVE DRILLS. 
sa> IRON PLANERS, 22 to 36 inch. 
par’ IRON SHAPERS, 15 to 32 inch. 
sar UNIVERSAL MILLING MACHINES. 
sa” PLAIN MILLING MACHINES. 
sa> SCREW MACHINES. 
sar BOLT CUTTERS, ETC. 








OUR STORES CARRY 






COMPLETE 
STOCKS 








sax> PUNCHES AND SHEARS. 
ses PUNCHING PRESSES. 


WORKS: 


CINCINNATI, OHIO. 


Builders of IMPROVED STANDARD MACHINE TOOLS. 


NEW YORK HOUSE, 


64 Cortlandt St. 


CHICAGO HOUSE, 





68 & 70 S. Canal St. 


BOSTON HOUSE, 


23 & 25 Purchase St. 


ST. LOUIS HOUSE, 


823 N. Second St. 


(S2"SEE ADVERTISEMENT ON PAGE 20. 


PHILADELPHIA OFFICE, 


19 N. Seventh St. 


SAN FRANCISCO OFFICE, 


21 & 23 Fremont St. 


COVENTRY, ENGLAND, 


Alfred Herbert. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





NEW PATTERN 








{2 INCH BY 5 FT. LATHE. 


Hollow Head 
Spindle. 
Steel Rack and Pinion 
to move Carriage. 


Steel Lead Screw 


with Open and Shut Nut. 


INDEPENDENT 
ROD AND PATENT 
FRICTION FEED. 
Patent Variable Feed 
and Patent Friction 
Counter. 


Weighs 930 Lbs. 


We build a Standard 
Line of Engine Lathes up 
to 30 inch swing. 


sty Tn ve TT 
F. E. REED & CO., Worcester, Mass. 


Selling Agents: MANNING, MAXWELL & MOORE, New York and Chicago. 








ENGINE LATHE. 


22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, GANG & CO., 


58 & 6O PENN ST., 
CINCINNATI, O., U.S. A. 


> C.H.BAUSH & SONS, 













HOLYOKE, MASS. 


Manufacturers of 


POST, 


SUSPENDED 








NEW HAVEN MANF6. CO. 


NEW HAVEN, CONN. 


IRGN-WORKING = MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 





SEND FOR CIRCULAR. 


M.D, SAUNDERS OM, 


Manufacturers of 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~~ Steam and Gas Fitters’ Hand Tools. 


21 Atherton St., Yonkers, N. Y. 








| OUR SPECIALTY 


GRANK and GEARED SHAPERS. 


J. STEPTOE & CO., Cincinnati, 0. 
Geo. Place Machine Co., Agents, New York. 






















P, BLAISDELL & CO., 


Manufactarers of 


Machinists’ Tools, 


WORCESTER, MASS, 
BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 








Has these Great Advantages: The speed can be 
instantly changed from 0 to 1600 without stop- 
ping or shifting belts. Power applied can he 
m@ graduated to drive with equal safety the 
smallest or largest drills within its range—a 
wonderful economy in time and great saving 
ai in drill breakage. Send fcr catalogue. 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL. 
ENGLISH AGENTS, 

CHAS. CHURCHILL & CO., Ltd. 
21 Cross ST., FINSBURY, 
LONDON, E. C., ENGLAND. 





2 BY 24 FLAT TURRET 
iB LATHE. 






Send for 
CATALOGUE 
for ’92. 
JONES & LAMSON MACHINE Cco., 


Sp ringfield, vt. °9 U.S. 


CHAS. A. STRELINGER & CO., 





= lta Supplies and Machinery, 





DETROIT, MICH. 








{he Act are et pa My 


© ttivegsat oie 
62 REAMER GRINDERS.~ var 


5° lay 


ee "p 


—~@incinnati, 0. —* 











BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


Price, $10. NOGAUGES. NO BELT. 


Every Machine Guaranteed. 
NUFACTURED B 


WM. BARKER & & CO., Cincinnatl, Ohio. 
SEND FOR CIRCULAR. 











BORING AND 


sity TURNING 
mrs MILLS, 


m 4,6, & 6 Ft. Swing. 


H. Bickford. 










M4 ieee i 










Verticat Driit Presses, 12 to 62 
inch swing. Radial Drills, 4 to 10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 


PRENTICE BROS., 





PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de- 
sign and _ high 
s grade workman- 
4) Ship. 
-- KEMPSMITH 
- MACHINE TOOL CO., 
ae Milwaukee, Wis. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & CO,, Lt'd, 
21 Cross St., Finsbury, London, 








Pd 




















CENTER INDICATOR 


Sent postpaid on receipt of $1.50. 
S. A. SMITH, 23 So. Canal St., Chicago, Ill. 


_ Upright 
Drills. 













28", 
’ Swing. 


’ 77~ 

S155 The Snyder celebrated 
eS Upright Drills with 

a: » latestimprovements are 

a2! what you want. Ccn- 
? sumers say they excel 


for genera! or special 
Machine Shop work. For 
" \ sale by leading Machine 
a Tool dealers. 


go, 2 Es hayden 


WORCESTER, 
MASS., 


% 
> 





FOR HAND OR POWEB. 
MALLEABLE IRON PIPE VISES. 


“CURTIS & CURTIS, 








WORCESTER, MAS 


66 CARDEN ST., BRIDCEPORT, CONN. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


Pipe Outting and Threading Machinery, 








WE ARE BUILDING SMALL 
COMPOUND YACHT ENCINES 


OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OP YACHT ENCINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 





SEND US A POSTAL NOTE 





(DON’T SEND US 


ANY STAMPS) 
and we will send you by mail, prepaid, a sample 


Y , 4 4 
ONE-INCH “SKELETON” PIPE DIE. 
EITHER 2% square by % thick, or 2% square by % 
thick—which may be returned to us tf not satisfactory 

This ts a cheap and simple fine to learn all about a 
tool far too good for you to be ignorant ¢ f—thatis, uv 
you use any pipe- -threading toi 


PANCOAST Be - MAULE, 
Philadelphia, U.S A 


ELECTRIC 
CRANES 


AND 


TOOLS. 
PAWLING & HARNISCHFEGER, 





BUILDERS, 
MILWAUKEE, Wis. 





{ | 


eye yh —" a 
Bi terres neh ee 
MACHINISTS SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEIGHTON, SYRACUSE, N 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispens - le Tool 
for all Bene yc 
orkers, La ~ a 
i. ~ ers 
u Trial, not 
oli ited, ¢ 
P ERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & €O,, 
Manchester, England, 
















Lh LATHES 







PATENTED. 
With New and Valuable Features. 


ADFORD MILL Co., 


Sth and Evans, CINCINNATI, O. 
London House: CHAS CHURCHILLL & CO., L’t’d. 
21 Cross St., Finsbury, London, E. C . Eng. 
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WM. SELLERS & C0, Incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, Etc, 
INJECTORS FOR ALL CLASSES OF BOILERS. 


The LONG & ALLSTATTER Co., manger 


Double, Single, Angle-Bar, 
Giang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. , 1 
Send for New Catalogue. _} ~ _—— Horizontal Punch. ne =z 


The DETRICK & HARVEY 
MACHINE 6O., 


Baltimore, Md. 































THE HOME MACHINERY CO. 


LEVELLAND, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


7 






Ww 


PAT. DEC, 


ae 
= Acme Single & Double Automatic BOLT CUTTERS. : . B, 1882. 
‘ ‘ Cutting from 1-8 in. to 6 in. diameter. toy poy < icon 


Also SEPARATE HEADS and DIES. 
FIRST PREMIUM — CINCINNATI 


CENTENNIAL, = 










BEMENT, MILES & co., 


PHILADELPHIA, 


PA. 


——BUILDERS O0F-—— 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC., ETC. 





New York Office, Equitable Building, GEO. PLACE, Agent, 














THE HILLES & JONES CO. 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 


Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


Cut shows our DOUBLE 
WITH JIB CRANES, for Boiler and Ship Work. 


PUNCH AND SHEAR 








YMAN & GORDON. 


WORCESTER, 
MASS. 











AS 





Catalogue on Application. 


Bolt «Nut Machinery. ™ 


5 >>, Complete Outfits for Bolt and Car Shops. 
ee, ¥) Bolt Cutters, Bolt Pointers, 
Upsetters and Benders, 

Bolt Headers, Nut Tappers, 
Nut Machines, 
Washer Machines, Car Link and Pin Machinery. 


‘The National Machinerv Co.. Tiffin, 0. 


STRANGE, BUT TRUE!! 
Tat Mew Process Raw Hine Gears SENSITIVE ORLLS. 


Do you know 
that we make 

ASTONISH THE 
MACHINERY WORLD. 


the largest, 
the best, 
They Outwear 
any Metal. 








line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


a J.E.LONERGAN & CO. 
211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 


They require No 


They are Noiseless 
and Clean. 


—. RAW HIDE CO.. 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N.Y.,U.S.A. 


! New Automatic 
G— Solid Die 


_ 























BOLT} Regulation 
THREADING POP 

) AND 

Bee TAPPING SAFETY YALYES 


for Locomotive, 
Stationary and Ma: 
rine Boilers, also the 
** Reliable’ Steam 
Trap. 

Catalogue free on 
application. 


=> MACHINE. 


WE WILL GU ARANTEE THIS MACHINE TO 
do accurate golT THREADING more rapidly than any other 
machine made 
Changes from one size toanother can be made in one minute. 
No complicated head to get out of order. 


BUILT IN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 
WEBSTER & PERKS TOOL CO., 


Cor. Spring & Monroe Sts., Springfleld, Ohio, U.S. A. 


THE VERNON COUNTING REGISTER. 


» Positive Motion,Steel 
Gearing, Brass Wheels. 
Absolutely Accurate 

at High Speed. 


For Counting Strokes 


TN ‘tim 








Fine castings by new pressu:e procest 
equal to hand cut work in Bronze, Brass 
‘A uminum, and German Silver. Machin 
ery Name-Plates 1} cents per sq. inch. 





UPRIGHT, HORIZONTAL AND MARINE 








: Te 
Ei ; , > iA 
of Engines, Pumps, | W? 1%, 4%, %, 1 and 2 Horse Power. Hi 
Speed of Shafting and Gj ILLUSTRATED PRICE LIST FREE. be 
Registering Fares in| I i MODELS, I 
rnstiles, etc., etc, N . 
¢ . 1 Tools, Castings and Experimental Materials | N 
THE paving MACHINE WORKS, E! for Amateur Mechanics and Inventors. 1G 
MANUFACTURERS AND SOLE AGENTS. S; is 
' 
! 
‘ 


Orrices: 129 WORTH ST., NEW YORK. A. L. WEED & CO., sew Youk’Giin” 








(he Morton Key-Seating Machine 


THE LEADER. 


With recent patented improvements we guar- 
antee to do the following class of work. 

To cut key-ways through 1!4-inch hole in hubs or 
sleeves 23 inches long, in iron, brass or steel, also 

make it dovetail to insert feather key. 

Will cut through 4-foot hub, through 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly. without the use of a 
scale or rule. Our new binding attachment saves 
three-fourths of the time used on any other machine 
for binding work on. Our machine will cut a key- 
way and make a key to fit it. 

For particulars address THE MORTON M’F’G 


‘| cOo.. MUSKEGON HEIGHTS. MICH. 





THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CoO., 
302 Peach St., 








The cut represents 
our Stationary and 
Portable Key - Seat 
Some ing Machine, which 
fully meets all the 
requirements of 4 
machine shop. They are furnished 
with one, two or three Arbors, as 
desired, to cut any width of key-seat 
up to 2 1-2 inches wide. 

1 15-16 inches Arbor works 
in all bores from 1 15-16 
inches to 3 inches diameter, 
and cuts seats 12 inches 


long. 

2 7-16 inches Arbor works in all bores from 2 7-16 inches to 
é inches diameter, and cuts seats 16 inches long. 

4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter. 

If the work is heavy and too ‘arge to be placed on machine it 
can be detached from stand and used as portable machine. 





GIANT KEY SEATER. 
Rack-C ‘utting Attachment 
ey-makin { Machines. 
VALLEY MACHINE CO, 
SAGINAW, MICE 

The Falls Rivet & Machine 
Co., of Cuyahoga Falls, O., 
have a Key Seater made by 
another firm, say the Giant 
is the best Key Seater on the 
market. The Marinette Iron 
Works at West Duluth, expe- 
rienced with other Key Seat- 
ers, say the Giant is oupe rior 
in every respect. H. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is personally 
= familiar with the principal 
SS - Key Seaters, and that the 

Giant leads them all. 
y LONDON AGENTS: Charles Churchill & Co., Limited, 
21 Cross St., Finsbury, E. C. 








1893 
CATALOG'S NOW READY 
STANDARD TOOL CO., 


ATHOL, MASS., U.S A. 
MANUFACTURERS OF 


MACHINISTS’ FINE TOOLS. 





ROBERT POOLE & SON C0. 
ENGINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 








LOW WATER ALARM 


Protect your Boilers 
and your Lives. 


Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


ASHLEY’S ALARM. 


It will prove a good 
~ investment. 


> Ashley Engineering Co, 
136 Liberty Street, 


New Yor« City. 
Agents wanted in every State. 























je RY STEAM. 


Simpson's Centrifugal 
Steam Separator. 


KEYSTONE ENGINE & MACHINE WORKS, 





Fifth and Buttonwood Streets, Philadelphia, 


For Supplying Clean sical Dry Steam 
to Engines, Dry Hous ete 
Place Separator as close to engine 
as poss ible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the smalf holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam lon € dis 
tances fo r Ste am Hamme rs, Dry Houses, 
jn as Generators yand for ail pur 
3s where Dry Ste am is necessary. 
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as BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH ; 
SPEED ENGINES, 
Simple, Compound and Triple-Expansion Engines. 
n HiGH-PRESSURE BOILERS. 
A Complete Steam Power Plants of Highest attainable Efficiency 
== kddress BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 


E CO.’ SALES AGENCY, H. T. ee No. 10 Telephone Building, New York Cit 
a CREE ENGINE, C0.7S SALES 4 gz, Boston, Mass. . W. ROBINSON, 97 Washington St., Chicago, lit 
ee rT & CARY COMPANY, St. Paul, Minn. A. L “FISH, No. 61 First St., San Francisco, Cal. 
. MORSE, 511 Commercial Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 


“OTTO ” GAS ENGINE WORKS. Fr 
SCHLEICHER, SCHUMM & CO., GAS a GASOLINE ENGINES 
$34 & Walnut Streets, 151 Monroe Street, | STATIONARY and PORTABLE. Ail Sizes. 
Philadelphia. Chicago. > Dwarfs in Size, but 


New York Agency, 18 Vesey St. nN ee 
35,000 SOLD. 


hour per horse power 
hand requires but little 
MANY NEW IMPROVEMENTS 
FOR USE WITH | 


peorrre to run them 
COAL GAS, 


















fention this paper 


VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 





NATURAL GAS, 
PRODUCER GAS, 


Garieninss fee by Le 
fe 
alk iy « i — 





COMBINED 4 OSWECO,N. Y. 
“OTTO” GAS ENGINES AND PUXPS. ES 


Consume 25 to 75 Per Cent. Less Gas than ANY 
otner Gas Engine doing the same work. 











Almond Drill Chuci 
i py _ Sold at.all Machinists 
oe La | 9 Supply Stores. 
= 1.R. ALMOND, 
83 & 85 Washington 8: 
Brookryn, N. Y. 













a gi now 
tile running ‘Send for Cire nar 


BACKTD sw ATE KR MOTOR CO 0. % Ne wark,N. J. 





IF YOU WISH TO OBTAIN 


Dry Sieam 


Write Postal for copy of our New Book, ** How to Obtain Dry S.eam,.”’ Mailed free 


THE POND ENCINEERINC CO. 


Offices: ST. LOUIS, CHICAGO, KANSAS CITY. 


“am. CONOVER 
ss, CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


Se HANDSOME CATALOCUE FREE. 
3 THE CONOVER MFG. CO., 95 Liberty St., W.Y. 5 

LUNKENHEIMER’S REGRINDING VALVES have been for ove: 
thirty years the only strictly first-class valves on the market and are to-day 
more popular than ever. In constant service on Steamboats, Locomotives 
and U.S. Cruisers, a sure proof of their superior quality, efficiency and 
durability. If you once try them you will have no other. Our catalogue 
of valves, whistles, Inbricators, oil and grease cups, etc., will interest you. 
Send for one and mention the AMERICAN MACHINIST. 


ms THE LUNKENHEIMER COMPANY, 


Degrinding 
Globe Valve, SUCCESSOR TO 


Fig. 200. The Lunkenheimer Brass Mfg. Co., Cincinnati, Ohio, U.S. A. 


FROM 1-4 TO 15,000 LBS, WEIGHT, 
True to pattern, sound, solid, free from blow-holes and of great 
strength. 
Stronger and more durable than iron forgingsin any position or 
for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives 
STEEL CASTINGS ot e very description 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


498-510 W. 41st STREET, 


NEW YORK oir. 


























J a HANGER ._ 


Double Armed, tight and Of the Most Perfect Construction. Hanger with Patent 
oose, the latter with self- Adjustable Self-oiling 
oiling hub; also Friction LARGE STOCK ON HAND. tor i i 
Clutch Pulleys. Send for Catalogue “CC.” able in ali directions. 


OR GASOLINE. AMES IRON WORKS, | 

















MANUFACTURERS a N 
___ OF IMPROVED -= 
CORLISS, STEAM ENGINES 


TontRacts in soe ens a 
OW 4 
TAKEN FOR LomMPceTe Pp oe 































40 TO 2,000 


FRICK COMPANY, WAIRESDORO, 


ECLIPSE CORLISS ENGINES, 


Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machinery. 


H. P., ALL STYLES. 





dipiebr “el IRON 






aa 


MEADVILLE, PA. 
New York, 15 Corti: andt St 
Ghicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


“Dick & Church” Automatic Cut-off Engine 


Single, Tandem Compound, and Triple Expansion. 
+ Horizontal Tubular and Manning Vertical Boilers. 


WORKS CO. 





AUTOMATIC 
HIGtit SPE ED 





Bo ) eae ENGINE CO., 


= JULIAN SCHOLL & CO. 126 Lit _ty St aes 
GEO. D. HOFFMAN, 82 Lake St., Chicag 
H,.M.SCIPLE & CO., 3d & Arch Sts, Phila, Pa 


>» ENGINES 


it POST, N. Y. 


EPRESENTATIVES 





HIGH GRADE AUTOMATIC CUTOFF ENGINES. 


engine shall not runone revolution slower 


to do the work,will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 





No other engine has a perfectly balanced valve. 
OUR GUARANTEE.WHO DARE MEET IT? rh Da 


hen fully loaded than when running empty,and 4 teduc-firy , 
tion of boiler pressure from the greatest to that necessary}* |)" 


becomes the property of the purchaser upon pay-ae ‘ 

ment of one dollar Send for Catalogue. C 

Bra of 41 Liberty St. New York. NY. J. H. me “MeEwewr tr. 
ranch! IC@S.) 412 Washington Ave. St.Louis, \o.. 





SIMPLE, TANDEM anpCROSS 
COMPOUNDS 
* — ar 


RIDGWAY, PA. 





TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 











165 Washington St., N. Y. 28 W. Randolph St.. Chicago 

46 N.7th St., Philadelphia. 99 ist Ave., Pittsburgh 

77 Havernill St., Boston 179 Race St., Cincinnati. 
Se. 


ad) 







Autematic Lubrication, 


NEW BRITAIN, CONN., WM. 


“TH CASE LUTOMATIC HIGH SPEED INGIN 


SIMPLICITY, COMPACTNESS. 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 21 to 25 H. P. 


a’ Manufactured by THE J. T. CASE ENGINE CO., 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cortlandt Street, N. Y. 


Perfect Regulation. 


8. HINE, Gen’l Sales Mgr. 








50 H. P. to 2,000 





(ORLISS NCINES. 


HIGHEST ECONOMY. CLOSEST REGULATION. 
TANDEM OR TWIN CONDENSING OR 
COMPOUND. NON-CONDENSING. 


Catalogue Ready. M. C. BULLOCK MFG. CO., 


26 W. Washington St., Chicago. 


H. P. 





ROBB ENGINEERING 








Vffice and Works: AMHERST, 


-— 


Robb-Armstrong Engine, 


SIMPLE ano COMPOUND. 


Containing all the best points of Standard American 
High Speed Engines, and several improvements. 


7 | ‘ve MONARCH ECONOMIC BOILER, 


Strongest and most Portable Boiler in use. 


Contractors for high grade power plants, heating and 
ventilating apparatus, 


Co., Ltd. 


etc. 






NOVA SCOTIA. 
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BROWN & SHARPE MFC. CO., PROVIDENCE, R. 1,| 
Are the Prices of our Machines High? 


The figures alone can answer this question. They are quoted 
upon application. Are you familiar with them? Do you know 
what they are to-day? Impressions from other sources are 


untrustworthy. 
Our aims in business are, first, to have our machines the best 


in their respective classes, and second to manufacture economi- 


cally. Our buildings are modern, the tools and appliances the 
best attainable, 
improved, and as the cost of the work is diminished the prices of 
the 


ysrice of which, three years avo, was $800.00. 
| ) g 


the men skillful and the methods constantly being 


machines are reduced. A machine now sells for $495.00, the 


We would like our prices to be kept in mind by all who think 
of purchasing or recommending machine tools. 


. NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS, 
RADIAL DRILLS. 


Four sizes. 











These are particularly 
soa | well adapted to general machine shop 
work. 

Write for 


information on LABOR saving tools. 


Full line of machine tools. 


TVTY TAN TRAY YTTR RTT AA 


- } 
ahd dee tee he ee | 


NEW YORK, 


36 & 138 LIBERTY ST 


CHICAGO, 


PHENIX BLOG, 


PITTSBURGH, 


LEWIS BLOCK, s 


JENKINS DISCS £28 HIGH STEAM PRESSURE. 


If you have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as “ Jenkins,” when 
they Know they are not genuine. 


JENKINS BROS.’ VALVES ARE STAMPED - WITH TRADE MARK, 
JENKINS BROS. 











71 JOHN STR 2 

105 MIL x STE nen, MOSTON. 

21 NORTH FIFTH '8T., PHILA. 
31 & 33 N. CANAL ST., CHICAGO. 








THE YALE 8 TOWNE MFG-CO. 
: STAMFORD CONN 
NEW YORK CHIGAGO.PHILA BOSTON. 








: s 
i= 
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af 
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BUILT 
See Advertisement Page 16. 


PLAIN—HALF or FULL UNIVERSAL. 


Embodies severai new and valuable im 
Friction eliminated by ball bearing journa 


Works: CINCINNATI 
Complete Machine Shop Equ 





The Lodge & Davis Machine Tool Co., 





THE GARVIN MACHINE 60. 


AND DEALERS IN 





MANUFACTURERS OF 


IRON-WORKING «MACHINERY. 


Milling Machines, 
Screw Machines, 
Tapping Machines, 
Hand Lathes, 
Cutter Crinders, 
Drill Presses, 
Engine Lathes, 
Pianers, Shapers, 
Power Presses, Etc. 
Special Machinery Designed and Built 
A Full Stock of .ew and Second-Hand Ma- 


oninecy Always on Hand at 
Our Warerooms, 


~LAIGHT AND GANAL STREETS, NEW YORK. 








‘THE PRATT & WHITNEY CoO. 


= Hartford, Conn., U.S. Aa— 


MANUFACTURE STANDARD SIZE 


Cylindrical and Calioer Gauges, ( 


Straight and Taper Solid Hand 





Reamers, Arbors and Steel Mandrels, 
Lccomotive Taper and Taper Pin Reamers, Combination Lathe 
Chuck, Milling Cutters. 

PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 















[ROP FORGINGS 
of Iron, Steel, Copper or 


Bronze. Highest Grade of Excellence. 
The Billings & Spencer Co., Hartford, 


Conn. 






















MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


saemrsists” TOOLS AND SUPPLIES. 





MACHINISTS’, 


‘OIHO ‘GNV13A319 
’ $svug pue NOU! 


The Celebrated 
F. E. REED 
16-inch Swing 
Engine Lathe. F 


“NOILVOITddY NO FA9O1VLV CHLVYLSOTII 








111-113 LIBERTY ST., NEW YORE. 
We carry the largest line of Tools and Supplies in the City. 





g. Cuts, Photographs 





Lowell, Mass., U.S. A. 





Manufacturer of ENGINE LATHES 


Zip from 17 to 50 in. swin 





and Prices furnished on application. 


= 


CEO. W. FIFIELD, 





J. M. ALLEN, PRESIDENT. 

WM. B. FRANKLIN, Vice-Presmenrt. 
F. B. ALLEN, Sreconp Vicr-PRESIDENT. 
J. B. 





PIERCE, SEcRETARY & TREASURER 


ADs, Wt L DRILLS, 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 








WYMAN & GORDON, 


WORCESTER, MASS. 


Se) nap FORCINGS. 


SPUR-GEARED AND SPIRAL-GEARED | 
(** SELLERS? MOTION ») 


LANERS 














| 20 SIZES. 

From 22/’x22’/ 
to 96’'x72” 
length. 


any 


MANUFACTURED BY 


The G. A. GRAY CO., | 
477-483 Sycamore St., CINCINNATI, 0. | 














21” x 8’ Engine Lathe. 


TORRINGTON. CONN, 


CHAS CHURCHILL & Co.,LTD, AcTs 


S ST., FINSBURY, LONDON, ENG 








14” xX 6’ Pa ne 16” x 6’ Engine Lathe. 
MANUFACTURERS OF 


Henney MACH roe MACHINE TOOLS. 


jJ.M.CARPENTER ‘__ 


iN C 
OUR CATALOGUE 








Manufacturer 
—of -_ 


APS & DIE 


THEE 


PAWTUCKET.R. I. 








